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EDWARD  LIVINGSTON  YOUMANS:' 

THE  MAN  AND  UI3  WORK. 

Bt  JOHN  FISKE. 

Fone  of  the  most  beautiful  of  all  the  shining  pages  of  his  Hia- 
tory  of  the  Spanish  Conquest  in  America,  Sir  Arthur  Helps 
deacribes  the  way  in  which,  through  "some  fitness  of  the  season, 
whether  in  great  scientific  discoveries  or  in  the  breaking  into 
Hght  of  some  great  moral  cause,  the  same  processes  are  going  on 
in  many  minds,  and  it  seems  as  if  they  communicated  with  each 
other  invi3ibly.  We  may  imagine  that  all  good  powers  aid  the 
'new  light,'  and  brave  and  wise  thoughts  about  it  float  aloft  in 
the  atmosphere  of  thought  as  downy  seeds  are  borne  over  the 
fmitfnl  face  of  the  earth  "  (vol.  iii,  page  113).  The  thinker  who 
elaborates  a  new  system  of  philosophy  deeper  and  more  compre- 
hensive than  any  yet  known  to  mankind,  though  he  may  work 
in  solitude,  nevertheless  does  not  work  alone.  The  very  fact: 
which  makes  his  great  scheme  of  thought  a  success  and  not  a' 
f&ilure  ia  the  fact  tliat  it  puts  into  definite  and  coherent  shape 
the  ideas  which  many  people  are  more  or  less  vaguely  and  loosely 
entertaining,  and  that  it  carries  to  a  grand  and  triumphant  con- 
chxnon  processes  of  reasoning  in  which  many  peraons  have  al- 
ready begun  taking  the  earlier  steps.  This  community  in  mental 
trend  between  the  unmortal  discoverer  and  many  of  the  brightest 
contemporary  minds,  far  from  diminisliing  the  originality  of  his 
work,  constitutes  the  feature  of  it  which  makes  it  a  permanent 
acquisition  for  mankind,  and  distinguishes  it  from  the  eccentric 
phUoeophiea  which  now  and  then  come  up  to  startle  the  world 
for  a  'while,  and  are  presently  discarded  and  forgotten.    The  his- 
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lory  of  modem  physics — as  in  the  case  of  the  corrohvtion  of  foi 
aad  the  tuidulatory  theory  of  light — furnishes  us  with  many  in- 
stances of  wise  thoughts  floating  like  downy  seeds  in  the  atmos 
phere  tmtil  the  moment  has  come  for  them  to  take  root.    And  bo 
it  luu  been  with  the  greatest  achievement  of  modern  thinking — 
the  doctrine  of  evolution.    Students  and  investigators  in  all  de- 
partxoents,  alike  in  the  physical  and  in  the  historical  sciences, 
were  fairly  driven  by  the  nature  of  the  phenomena  before  them 
into  some  hypothesis,  more  or  less  vague,  of  gradual  and  orderly 
change  or  development.    The  world  was  ready  and  waiting  for 
Herbert  Spencer's  mighty  work  when  it  came,  and  it  was  for  that 
reason  that  it  was  so  quickly  triumphant  over  the  old  order  of 
thought.    The  victory  has  been  so  thorough,  swift,  and  decisive 
that  it  will  take  another  generation  to  narrate  the  story  of  it  so 
as  to  do  it  full  justice.    Meanwhile,  people's  minds  are  apt  to  be 
somewhat  dazed  with  the  rapidity  and  wholesale  character  of  tha 
change ;  and  nothing  is  more  common  than  to  see  them  adopting 
Mr,  Sjjencer's  ideas  without  recognizing  them  as  his  or  knowing 
whence  they  got  them.    As  fast  as  Mr.  Spencer  could  set  forth 
his  generalizations  they  were  taken  hold  of  here  and  there  by 
special  workers,  each  in  his  own  department,  and  utilized  therein. 
His  general  system  was  at  once  seizetl,  assimilated,  and  set  forth 
with  new  illustrations  by  serious  thinkers  who  were  already; 
groping  in  the  regions  of  abstruse  thought  wliich  the  master^! 
vision  pierced  so  clearly.    And  thus  the  doctrine  of  evolution 
come  to  be  inseparably  interfused  with  the  whole  mass  of  thi 
ing  in  our  day  and  generation.    I  do  not  mean  to  imply  that 
pie  commonly  entertain  very  clear  ideas  about  it,  for  clear  if 

re  not  altogether  common.    I  suspect  that  a  good  man 
rould  hesitate  if  asked  to  state  exactly  what  Newton's 
gravitation  is. 

Among  the  men  in  America  whose  minds,  between  th 
forty  years  ago,  wore  feeling  their  way  toward  some  such; 
conception  of  nature  as  Mr.  Spencer  was  about  to  set  fori 
its  dazzling  glory — among  the  men  who  were  thus  prepi 
grasp  the  doctrine  of  evolution  at  once  and  expound  it  wi 
illustrations — the  first  in  the  field  was  the  man  to  whose 
we  have  met  here  this  evening  to  pay  a  brief  word  of  tri 
is  but  a  little  while  since  that  noble  face  was  here  vi-ith  mi 
tones  of  that  kindly  voice  were  fraught  with  good  erf 
To  most  of  you,  I  presume,  the  man  Edward  LivingstcMf 
is  still  a  familiar  presence.     There  must  be  many  her^ 
ing  who  liatentnl  to  the  tidings  of  his  death  two  yean 
sense  of  personal  bereavement.    No  one  who  knew  hi 

ror  to  £orgt»t   him.     But   for  those  who  remem' 
the  man  it  may  not  be  saperfluous  to  recount  ti 
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cidents  of  his  life  and  work.  It  is  desirable  that  the  story 
should  be  set  forth  concisely,  so  as  to  be  remembered ;  for  the 
work  was  like  the  man,  unselfish  and  unobtruyive,  and  in  the 
!  hurry  and  complication  of  modern  life  such  work  is  liable  to  be 
j  lost  from  sight,  so  that  people  profit  by  it  without  knowing  that 
I  such  work  was  ever  done.  So  genuinely  modest,  so  utterly  desti- 
■^ute  of  self-regarding  impulses  was  our  friend,  that  I  believe  it 
^Bwould  be  quite  like  him  to  chide  us  for  thus  drawing  public  at- 
\  tention  to  him,  as  he  would  think,  with  too  much  emphasis.  But 
such  mild  reproof  it  is  right  that  we  should  disregard ;  for  the 
memory  of  a  life  so  beautiful  and  useful  is  a  precious  possession 
of  which  mankind  ought  not  to  be  deprived. 

Edward  LrvmasTON  Youmans  was  born  in  the  town  of 
Coeymans,  Albany  County,  N.  Y.,  on  the  3d  of  June,  1821.  From 
his  father  and  mother,  both  of  whom  survived  him,  he  inherited 
^^trong  traits  of  character  as  well  as  an  immense  fund  of  vital 
^^nergy,  such  that  the  failure  of  health  a  few  years  ago  seemed  (to 
}  me,  at  least)  surprising.  His  father,  Vincent  Youmans,  was  a 
man  of  independent  character,  strong  convictions,  and  perfect 
,  moral  courage,  with  a  quick  and  ready  tongue,  in  the  use  of  which 
earnestness  and  frankness  perhaps  sometimes  prevailed  over  pru- 
I  dence.  The  mother,  Catherine  Scofield,  was  notable  for  balance 
of  judgment,  prudence,  and  tact.  The  mother's  grandfather  was  i 
sh  ;  and,  while  I  very  much  doubt  the  soundness  of  the  gener- 
izatious  we  are  so  prone  to  make  about  race  characteristics,  I 
can  not  but  feel  that  for  the  impulsive — one  had  almost  said  ex- 
ilosive — warmth  of  sympathy,  the  enchanting  grace  and  vivacity 
if  manner,  in  Edward  Youmans,  this  strain  of  Irish  blood  may 
have  been  to  some  extent  accountable.  Both  father  and  mother 
longed  to  the  old  Puritan  stock  of  New  England,  and  the  fa- 
er's  ancestry  was  doubtless  purely  English.  Nothing  could  be 
more  honorably  or  characteristically  English  than  the  name.  In 
e  old  feudal  society  the  yeovian,  like  the /rariWm,  wtis  the  small 
'holder,  owning  a  modest  estate  yet  holding  it  by  no  servile 
tenure,  a  man  of  the  common  people  yd  no  churl,  a  member  of 
e  state  who  "  knew  his  rights  and  knowing  dared  maintain," 
'ew  indeed  were  the  nooks  and  corners  outside  of  merry  England 
here  such  men  flourished  as  the  yeomen  and  franklins  who 
bunded  democratic  New  England.  It  has  often  been  remarked 
how  the  most  illustrious  of  Franklins  exemplified  the  typical 
virtues  of  his  class.  There  was  much  that  was  similar  in  the  tem- 
perament and  disposition  of  Edward  Youmans — the  sagacity  and 
penetration,  the  broad  common  sense,  the  earnest  purpose  veiled 
but  not  hidden  by  the  blithe  humor,  the  devotion  to  ends  of  wide 
practical  value,  the  habit  of  making  in  the  best  sense  the  most  out 
of  life. 
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When  Edward  was  but  six  months  old,  his  parents  moved 
Greenfield,  near  Saratoga  Springs.  With  a  comfortable  house 
and  three  acres  of  land,  his  father  kept  a  wagon-shop  and  smithy. 
In  those  days,  while  it  was  hard  work  to  wring  a  subsistence  out 
of  the  soil  or  to  prosper  upon  any  of  the  vocations  which  rural 
life  permitted,  there  was  doubtless  more  indejjendence  of  charac- 
ter and  real  shiftiness  than  in  our  time,  when  cities  and  tariffs 
have  80  sapped  the  strength  of  the  farming  country.  In  the  fam- 
ily of  Viuceut  Youmans,  though  rigid  economy  was  practiced, 
books  were  reckoned  to  a  certain  extent  among  the  necessaries  of 
life,  and  the  house  was  one  in  which  neighbors  were  fond  of  gath- 
ering to  discuss  questions  of  politics  or  theology,  social  reform  or 
improvements  in  agriculture.  On  all  such  qiiestions  Vincent 
Youmans  was  apt  to  have  ideas  of  his  own ;  he  talked  with  enthu- 
siasm, and  was  also  ready  to  listen ;  and  he  evidently  supplied  an 
intellectual  stimulus  to  the  whole  community.  For  a  boy  of 
bright  and  inquisitive  mind  listening  to  such  talk  is  no  mean 
source  of  education.  It  often  goes  much  further  than  the  reading 
of  books.  From  an  early  age  Edward  Youmans  seems  to  have 
appropriated  all  such  means  of  instruction.  He  had  that  insa- 
tiable thirst  for  knowledge  which  is  one  of  God's  best  gifts  to 
man ;  for  he  who  is  born  with  this  appetite  must  needs  be  griev- 
ously ill-made  in  other  respects  if  it  does  not  constrain  him  to 
load  a  happy  and  useful  life. 

After  ten  years  at  Greenfield  the  family  moved  to  a  farm  at 
Milton,  some  two  miles  distant.  Until  his  sixteenth  year  Edward 
helped  his  father  at  farm-work  in  the  summer  and  attended  the 
district  school  in  winter.  It  was  his  good  fortune  for  some  time 
to  fall  iiito  the  hands  of  a  teacher  who  had  a  genius  for  teaching 
— a  man  who  in  those  days  of  rote-loarning  did  not  care  to  have 
things  learned  by  heart,  but  sought  to  stimulate  the  thinking 
powers  of  his  pupils,  and  who  in  that  age  of  canes  and  ferules 
never  found  it  necessary  to  use  such  means  of  discipline,  because 
the  fear  of  displeasing  him  was  of  itself  all-sufficient.  Experience 
of  the  methods  of  such  a  man  was  enough  to  sliarpen  one's  dis- 
gust for  the  excessive  mechanism,  the  rigid  and  stupid  manner  of 
teaching,  which  characterize  the  ordinary  school,  lu  after-years 
Youmans  used  to  say  that  "  Uncle  Good  " — as  this  admirable  ped- 
agogue was  called — first  taught  him  what  his  mind  was  for. 
Through  intercourse  and  training  of  this  sort  he  learned  to  doubt, 
to  test  the  soundness  of  opinions,  to  make  original  inquiries,  and 
to  find  and  follow  clews. 

But  even  the  best  of  teachers  can  effect  but  little  unless  he 
finds  a  mind  ready  of  itself  to  take  the  initiative.  It  is  doubtful 
if  men  of  eminent  ability  are  ever  matle  so  by  schooling.  Tlie 
school  offers  opportunities,  but  in  such  men  the  tendency  to  the 
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initiative  is  so  strong  that  if  opportunities  are  not  offered  they 
11  somehow  contrive  to  create  them.    When  Edward  Youmans 
as  about  thirteen  years  old  he  persuaded  his  father  to  buy  him  a 
py  of  Comstock's  Natural  Philosophy.    This  book  he  studied 
homo  by  himself,  and  repeated  many  of  the  experiments  with 
apparatus  of  his  own  contriving.    When  he  made  a  centrifugal 
ater-wheel,  and  explained  to  the  men  and  boys  of  the  neighbor- 
ood  the  principle  of  its  revolution  in  a  direction  opposite  to  that 
i  the  stream  which  moved  it,  we  may  regard  it  as  his  earliest  at- 
impt  at  giving  scientific  lectures.    It  was  natural  that  one  who 
d  become  interested  in  physics  should  wish  to  study  chemistry, 
'he  teacher  (who  was  not "  Uncle  Good  ")  had  never  so  much  as 
id, eyes  on  a  text-book  of  chemistry;  but  Edward  was  not  to  be 
unted  by  such  trifles,    A  copy  of  Comstock's  manual  was  pro- 
red,  another  pupil  was  found  willing  to  join  in  the  study,  and 
this  class  of  two  proceeded  to  learn  what  they  could  from  reading 
e  book,  whilo  the  teacher  asked  them  the  printed  questions — 
ose  questions  the  mere  existence  of  which  in  text-books  is  apt  to 
show  what  a  low  view  publishers  take  of  the  average  intelligence 
f  teachers !    It  was  not  a  very  hopeful  way  of  studying  such  a 
bject  as  chemistry ;  but  doubtless  the  time  was  not  wasted,  and 
he  foundations  for  a  future  knowle^lge  of  chemistry  were  laid. 
e  experience  of  farm-work  which  accompanied  these  studies  ex- 
ilains  the  interest  which  in  later  years  Mr.  Youmans  felt  in  agri- 
cultural chemistry.    He  came  to  realize  how  crude  and  primitive 
are  our  methods  of  making  the  earth  yield  its  produce,  and  it  was 
his  opinion  that,  when  men  have  once  learned  how  to  conduct 
agriculture  upon  sound  scientific  principles,  fanning  will  become 
at  once  the  most  wholesome  and  the  most  attractive  form  of 
luman  industry. 
Along  with  the  elementary  studies  in  science  there  went  a 
great  deal  of  miscellaneous  reading,  mostly,  it  would  appear,  of 
good  solid  books.    Apparently  there  was  at  that  time  no  study  of 
languages,  ancient  or  modern.  At  the  age  of  seventeen  the  young 
man  had  shown  so  much  promise  that  it  was  decided  he  should 
dy  law,  and  he  had  already  entered  upon  a  more  extensive 
urse  of  preparation  in  an  academy  in  Saratoga  County  when  the 
ent  occurred  which  changed  the  whole  coiirse  of  his  life.    He 
been  naturally  gifted  with  keen  and  accurate  vision,  was  a' 
od  sportsman  and  an  excellent  shot  with  a  rifle,  but  at  about 
e  age  of  thirteen  there  had  come  an  attack  of  ophthalmia  which 
t  the  eyes  weak  and  sensitive.    Perpetual  reading  probably  in* 
eased  the  difficulty  and  hindered  complete  recovery.   At  the  age 
seventeen  violent  inflammation  set  in,  the  sight  in  one  eye  was 
•mpletely  lost,  while  in  the  other  it  grew  so  dim  as  to  be  of  little 
aih    Sometimes  he  would  be  just  able  to  find  his  way  abQ\ifc\.ViSi 
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streets,  at  other  times  the  blindness  was  almost  total,  and  this 
stat^  of  things  lasted  for  nearly  thirteen  years. 

This  dreadful  calamity  seemed  to  make  it  impossible  to  con- 
tinue any  systematic  course  of  study,  and  the  outlook  for  satis- 
factory work  of  any  sort  was  extremely  discouraging.  The  first 
necessity  was  medical  assistance,  and  in  quest  of  this  Mr.  You- 
maua  came  in  the  autumn  of  1839  to  New  York,  where  f or  tho 
most  part  he  spent  the  remainder  of  his  life.  Until  1851  he  was 
under  the  care  of  an  oculist.  Under  such  circumstances,  if  a  man 
of  eager  energy  and  boundless  intellectual  craving  were  to  be 
overwhelmed  with  despondency,  we  could  not  call  it  strange.  If 
he  were  to  become  dependent  upon  friends  for  the  means  of  sup- 
port, it  would  be  ungracious  if  not  unjust  to  blame  him.  But 
Edward  Youmans  was  not  made  of  the  stuff  that  acquiesces  in 
defeat.  He  rose  superior  to  calamity,  he  won  the  means  of  liveli- 
hood, and  in  darkness  entered  upon  the  path  to  an  enviable  fame. 
At  first  he  had  to  resign  himself  to  spending  weary  weeks  over 
tasks  that  with  sound  eye-sight  could  have  been  dispatched  in  as 
many  days.  He  invented  some  kind  of  writing-machine  which  held 
his  paper  firmly  and  enabled  his  pen  to  follow  straight  lines  at 
proper  distances  apart.  Long  practice  of  this  sort  gave  his  hand- 
writing a  peculiar  character  which  it  retained  in  later  years 
When  I  first  saw  it  in  I8G3  it  seemed  almost  undecipherable;  bi 
that  was  far  from  l)eing  the  case,  and,  after  I  had  grown  usi 
it,  I  found  it  but  little  less  legible  than  the  most  beautiful 
rography.  The  strokes,  gnarled  and  jagged  as  they  were,  ha 
method  in  their  madness,  and  every  pithy  sentence  went  strai' 
as  an  arrow  to  its  mark. 

While  conquering  these  physical  obstacles  Mr.  Youma: 
writing  for  the  press,  and  gradually  entered  into  relatio: 
leading  newspapers  which  became  more  and  more  impor 
useful  as  years  went  on.     He  became  acquainted  with 
Greeley,  William  Henry  Channing,  and  other  gentlemf 
were  interested  in  social  reforms.    His  sympathies  we 
enlisted  with  the  little  party  of  abolitionists,  then  h- 
scornful  disfavor  by  all  other  parties.    He  was  also  ini 
the  party  of  t^^mperance,  which,  as  he  and  others  wer 
U)  learn,  compounded  for  its  essential  uprightness  of 
'ii  '    '        :  in  very  grnfm  intemperance  of  spt>ech  and 
di  -tedness  which  always  characterized  him  wj 

by  his  writing  many  articles  for  a  temperance  paper 
not  aflford  to  pay  its  contributors,  although  ho  wa? 
with  such  disa^lvantages  in  eamiug  his  own  livelihooj 
ing  on  his  scientific  studies.    Those  were  days  w 
formers  believed  that  by  some  cunningly  contriv 
aocial  arrftogegxeata  ^ur  human  nattire,  with  all 
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n  countless  ages  of  brutality,  can  somehow  be  made  over  a 
.  moment,  just  as  one  would  go  to  work  with  masons  and  cai 
penters  and  revamp  a  house.    There  are  many  good  people  who  i 
still  labor  under  stich  a  delusion. 

Though  Mr.  Youmans  was  brought  into  frequent  contact  with 
reformers  of  this  sort,  it  does  not  seem  to  me  that  his  mind  was 
ever  deeply  impressed  with  such  ways  of  thinking.    Science  is 
t.eaching  us  that  the  method  of  evolution  is  that  mill  of  God,  of 
which  we  have  heard,  which,  while  it  grinds  with  infinite  efficacy, 
yet  grinds  with  wearisome  slowness.      It  was  Mr.  Darwin's  dis- 
_oovery  of  natural  selection  which  first  brought  this  truth  home ' 
us;  but  Sir  Charles  Lyell  had  in  1830  shown  how  enormous 
affects  are  wrought  by  the  cumulative  action  of  slight  and  unob- 
trusive causes,  and  this  had  much  to  do  with  turning  men's  minds 
:)ward  some  conception  of  evolution.    It  was  about  1847  that  Mr. 
Youmans  was  deeply  interested  in  the  work  of  geologists,  as  well 

ias  in  the  nebular  theory,  to  which  recent  discoveries  were  adding 
fresh  confirmation.    Some  time  before  this  he  had  read  that  fa- 
pious  book,  Vestiges  of  Creation,  and,  although  Prof.  Agassiz  truly 
declared  that  it  was  an  unscientific  book  crammed  with  antiquated 
and  exploded  fancies,  I  suspect  that  Mr.  Youmans  felt  that  amid 
^11  the  chaff  there  was  a  very  sound  and  sturdy  kernel  of  tinith. 
I     Among  the  books  which  Mr.  Youmans  projected  at  this  time, 
'     the  first  was  a  compendious  history  of  progress  in  discovery  and, 
invention ;  but,  after  he  had  made  extensive  preparations,  a  book 
was  published  so  similar  in  scope  and  treatment  that  he  abandoned 
the  undertaking.    Another  work  was  a  treatise  on  arithmetic,  on 
a  new  and  philosophical  plan;  but,  when  this  was  approaching 
completion,  he  again  found  himself  anticipated,  this  time  by  the 
book  of  Horace  Mann.     This  was  discouraging  enough,  but  a 
l^third  venture  resulted  in  brilliant  success.     We  have  observed 
■the  eagerness  with  which,  as  a  school-boy,  Mr.  Youmans  entered 
^Bapon  the  study  of  chemistry.     His  interest  in  this  science  grew 
^pnth  years,  and  he  devoted  himself  to  it  so  far  as  was  practicable, 
'      For  a  blind  man  to  carrj'  on  the  study  of  a  science  which  is  pre- 
eminently one  of  observation  and  experiment  might  seem  hope- 
lees.    It  was  at  any  rate  absolutely  necessary  to  see  with  the  eyes 
of  others  if  not  with   his   own.      Here  the  assistance  renderedJ 
^^by  his  sister  was  invaluable.     During  most  of  this  period  she- 
^Merved  as  amanuensis  and  reader  for  him.    But,  more  than  this, 
^^she  kept  up  for  some  time  a  course  of  laboratory  work,  the  results 
of  which  were  minutely  described  to  her  brother  and  discussed 
with  him  in  the  evenings.     The  lectures  of  Dr.  John  William 
Draper  on  chemistry  were  also  thoroughly  discussed  and  pon- 
dered. 

The  conditions  under  which  Mr.  Youmans  worked  made  it 
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necessary  for  liim  to  consider  every  point  with  the  extreme  de- 
liberation involved  in  framing  distinct  mental  images  of  things 
and  processes  which  he  could  not  watch  with  the  eye.  It  was 
hard  discipline,  but  he  doubtless  profited  from  it.  Kature  had 
endowed  him  with  an  unusually  clear  head,  but  this  enforced 
method  must  have  made  it  still  clearer.  One  of  the  most  notable 
qualities  of  his  mind  was  the  absolute  luminousness  with  which 
he  saw  things  and  the  relations  among  things.  It  was  this  quality 
that  made  him  so  successful  as  an  expounder  of  scientific  truths. 
In  the  course  of  his  pondering  over  chemical  facts  which  he  was 
obhged  to  take  at  second  hand,  it  occurred  to  him  that  most  of 
the  pupils  in  common  schools  who  studied  chemistry  were  practi- 
cally no  better  off.  It  was  easy  enough  for  schools  to  buy  text- 
books, but  difficult  for  them  to  provide  laboratories  and  appara- 
tus ;  and  it  was  much  easier  withal  to  find  teachers  who  could  ask 
questions  out  of  a  book  than  those  who  could  use  apparatus  if 
provided.  It  was  customary,  therefore,  to  learn  chemistry  by 
rote ;  or,  in  other  words,  pupils'  heads  were  crammed  with  unin- 
telligible statements  about  things  with  queer  names — such  as 
manganese  or  tellurium — which  they  had  never  seen,  and  would 
not  know  if  they  were  to  see  them.  It  occurred  to  Mr.  Youmans 
that,  if  visible  processes  could  not  be  brought  before  pupils,  at  any 
rate  the  fundamental  conceptions  of  chemistry  might  be  made 
clear  by  means  of  diagrams.  He  began  devising  diagrams  in  dif- 
ferent colors,  to  illustrate  the  diversity  in  the  atomic  weights  of 
the  principal  elements,  and  the  composition  of  the  more  familiar 
compounds.  At  length,  by  uniting  his  diagrams,  he  obtained  a 
comprehensive  chart  exhibiting  the  outlines  of  the  whole  scheme 
of  chemical  combination  according  to  the  binary  or  dualist  theory 
then  in  vogue.  This  chart,  when  published,  was  a  great  success. 
It  not  only  facilitated  the  acquirement  of  clear  ideas,  but  it  was 
suggestive  of  new  ideas.  It  proved  very  popular,  and  kept  the 
field  until  the  binary  theory  was  overthrown  by  the  modem  doc- 
trine of  substitution,  which  does  not  lend  itself  so  readily  to 
graphic  treatment. 

The  success  of  the  chemical  chart  led  to  the  writing  of  a  text- 
book of  chemistry.  This  laborious  work  was  completed  in  1851, 
when  Mr.  Youmans  was  thirty  years  old.  Prof.  Silliman  was 
then  regarded  as  one  of  our  foremost  authorities  in  chemistry, 
but  it  was  at  once  remarked  of  the  new  book  that  it  showed  quite 
as  thorough  a  mastery  of  the  whole  subject  of  chemical  combina- 
tion as  Silliman's.  It  was  a  text-book  of  a  kind  far  less  common 
then  than  now.  There  was  nothing  dry  about  it.  The  subject 
was  presented  with  beautiful  clearness,  in  a  most  attractive  style. 
There  was  a  firm  grasp  of  the  philosophical  principles  underlying 
chemical  phenomena,  and  the  meaning  and  functions  of  the  sci- 
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encG  were  set  forth  in  such  a  way  as  to  charm  the  student  and 
make  him  wish  for  more.  The  book  had  an  immediate  and 
signal  success ;  in  after-years  it  was  twice  rewritten  by  the  au- 
thor, to  accommodate  it  to  the  rapid  advances  made  by  the  sci- 
ce,  and  it  is  still  one  of  our  best  text-books  of  chemistry.    It 

had  a  sale  of  about  one  hundred  and  fifty  thousand  copies. 

The  publication  of  this  book  at  once  established  its  author^s 

•eputation  as  a  scientific  writer,  and  in  another  way  it  marked  an 

■a  in  his  life.    The  long,  distressing  period  of  darkness  now  came 

an  end.  Sight  was  so  far  recovered  in  one  eye  that  it  became 
possible  to  go  about  freely,  to  read,  to  recognize  friends,  to  travel^ 
and  make  much  of  Ufe.  I  am  told  that  his  face  had  acquired  an 
expression  characteristic  of  the  blind,  but  that  expression  was 
afterward  completely  lost.  When  I  knew  Mm  it  would  never 
have  occurred  to  me  that  his  sight  was  imperfect,  except  perhaps 
as  regards  length  of  range. 

Mr,  Youmans's  career  as  a  scientific  lecturer  now  began.  His 
first  lecture  was  the  beginning  of  a  series  on  the  relations  of 
organic  life  to  the  atmosphera  It  was  illustrated  with  chemical 
apparatus,  and  was  given  in  a  private  room  in  New  York  to  an 
audience  which  filled  the  room.  Probably  no  lecturer  ever  faced 
his  first  audience  without  some  trepidation,  and  Mr,  Youmans 
had  not  the  main-stay  and  refugo  afforded  by  a  manuscript,  for 
■^is  sight  was  never  good  enough  to  make  such  an  aid  available 
^■or  his  lectxires.  At  first  the  right  words  were  slow  in  finding 
^  their  way  to  those  ready  lips,  and  his  friends  were  beginning  to 
grow  anxious^  when  all  at  once  a  happy  accident  broke  the  spell. 
Ho  was  remarking  upon  the  characteristic  instability  of  nitrogen, 
and  pointing  to  a  jar  of  that  gas  on  the  table  before  him,  when 
some  fidgety  movement  of  his  knocked  the  jar  off  the  table.  He 
improved  the  occasion  with  one  of  his  quaint  hons  motSj  and,  as 
there  is  nothing  that  greases  the  wheels  of  life  like  a  laugh,  the 
lecture  went  on  to  a  successful  close. 

This  was  the  beginning  of  a  busy  career  of  seventeen  years  of 
lecturing,  ending  in  1868 ;  and  I  believe  it  is  safe  to  say  that  few 
things  were  done  in  all  those  years  of  more  vital  and  lasting 
benefit  to  the  American  people  than  this  broadcast  sowing  of  the 
seeds  of  scientific  thought  in  the  lectures  of  Edward  Youmans. 
They  came  just  at  the  time  when  the  world  was  ripe  for  the  doc- 
trine of  evolution,  when  all  the  wondrous  significance  of  the 
trend  of  scientific  discovery  since  Newton's  time  was  beginning 
to  burst  upon  men's  minds.  The  work  of  Lyell  in  geology,  fol- 
lowed at  length  in  1859  by  the  Darwinian  theory ;  the  doctrine  of 
the  correlation  of  forces  and  the  consequent  unity  of  nature ;  the 
extension  and  reformation  of  chemical  theory ;  the  simultaneous 
advance  made  in  sociological  inquiry,  and  in  the  conception  of  the 
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and  proper  methods  of  education — all  this  made 
period  a  most  fruitful  one  for  the  peculiar  work  of  such  a  teacher 
as  Youmans,  The  intellectual  atmosphere  was  charged  with  con- 
oeptioDs  of  evolution.  Mr,  Youmans  had  arrived  at  such  concep- 
tions in  the  course  of  his  study  of  the  separate  lines  of  scientific 
speculation  which  were  now  about  to  be  summed  up  and  organ- 
ised by  Herbert  Spencer  into  that  syst-em  of  philosophy  which 
marks  the  highest  point  to  which  the  progressive  intelligence  of 
mankind  has  yet  attained.  In  the  field  of  scientific  generaliza- 
tion upon  this  great  scale,  Mr.  Youmans  was  not  an  originator; 
bat  his  broadly  sympathetic  and  luminous  mind  moved  on 
plane  bo  near  to  that  of  the  originators  that  he  seized  at  once 
upon  the  grand  scheme  of  thought  as  it  was  developed,  made  it 
his  own,  and  brought  to  its  interpretation  and  diffusion  such  a 
happy  combination  of  qualities  as  one  seldom  meets  with.  The 
ordinary  popularizer  of  groat  and  novel  truths  is  a  man  who 
comprehends  them  but  partially  and  illustrates  them  in  a  lam' 
n    '    "  '   '  y  way.    But  it  was  the  peculiarity  of  Mr.  You- 

th >       ..  on  the  one  hand  he  could  grasp  the  newest  sci- 

entific thought  so  surely  and  firmly  that  he  seemed  to  have  en 
t<>red  into  the  innermost  mind  of  its  author,  on  the  other  hand  he 
could  speak  to  the  general  public  in  a  convincing  and  stimul§* 
ing  way  that  had  no  parallel.    This  was  the  secret  of  his  po 
ad  there  can  be  no  question  that  his  influence  in  educating 
Lmerican  people  to  receive  the  doctrine  of  evolution  was 
and  wide-spread. 

The  years  when  Mr.  Youmans  was  traveling  and   lectu 
were  the  years  when  the  old  lyceum  system  of  popular  le<rf 
was  still  in  its  vigor.     The  kind  of  life  led  by  the  onorgof" 
jUrer  in  those  days  was  not  that  of  a  Sybarite,  as  may  be  & 
p  passage  in  on©  of  his  letters ;   "  I  lectured  in  Sandusky, 
'to  get  up  at  five  o'clock  to  reach  Elyria;  I  had  had  but  vc 
sleep.     To  get  from  Elyria  to  Pittslnirg  I  must  take  the  fi^ 
morning  train,  and  the  hotel  darkey  said  he  would  t 
me.    I  knew  what  that  meant,  and  so  did  not  get  a  sin, 
sleep  that  night.    Rode  all  day  to  Pittsburg,  and  h 
in  the  great  Academy  of  Music  over  foot-lights.  , 
that  left  for  Zanesville  departed  at  two  in  the  mom: 
been  assured  a  hundred  times  (for  I  asked  everybody 
I  would  get  a  sleeping-car  to  Zanesville,  and,  whoi 
ready  to  start,  I  was  informed  that  this  morning  th 
sleeping-car.    By  the  time  I  reached  here  I  was  pretty 
uflad  np."  ~ 

Such   a  fatiguing  life,  however,  has  ite  com] 
brings  the  lecturer  into  friendly  contact  with  the 
among  his  fellow-countrymen  in  many  and  many! 
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larges  his  sphere  of  influence  in  a  way  that  is  not  easy  to  estimate. 
Clearly  an  earnest  lecturer,  of  commanding  intelligence  and 
charming  manner,  with  a  great  suhject  to  teach,  must  have  an  op- 
portxinity  for  sowing  seeds  that  will  presently  ripen  in  a  change 
of  opinion  or  sentiment,  in  an  altered  way  of  looking  at  things 
ou  the  part  of  whole  communities.  No  lecturer  has  ever  had  a 
Btter  opportunity  of  this  sort  than  Edward  Youmans,  and  none 
ter  made  a  better  use  of  his  opportunity.  His  gifts  as  a  talker 
ere  of  the  highest  order.  The  commonest  and  plainest  story,  as 
bid  by  Edward  Youmans,  had  all  the  breathless  interest  of  the 
Obt  thrilliug  romance.  Absolutely  unconscious  of  himself,  sim- 
straightforward,  and  vehement,  wrapped  up  in  his  subject, 
ke  very  embodiment  of  faith  and  enthusiasm,  of  heartiness  and 
Ood  cheer,  it  was  delightful  to  hear  him.  And  when  we  join 
ith  all  this  his  unfailing  common  sense,  his  broad  and  kindly 
lew  of  men  and  things,  and  the  delicious  humor  that  kept  flash- 
ing out  in  quaint,  pithy  phrases  such  as  no  other  man  would 
have  thought  of,  and  such  as  are  the  despair  of  any  one  trying 
to  remember  and  quote  them,  we  can  seem  to  imagine  what  a 
power  he  must  have  been  with  his  lectures. 

When  such  a  man  goes  about  for  seventeen  years,  teaching 
scientific  truths  for  which  the  world  is  ripe,  we  may  be  sure  that 
his  work  is  great,  albeit  we  have  no  standard  whereby  we  can 
exactly  measure  it.  In  hundreds  of  little  towns  with  queer 
names  did  this  strong  personality  appear  and  make  its  way  and 
leave  its  effects  in  the  shape  of  new  thoughts,  new  questions,  and 
enlarged  hospitality  of  mind,  among  the  inhabitants.  The  results 
of  all  this  are  surely  visible  to-day.  In  no  part  of  the  English 
Horld  has  Herbert  Spencer's  philosophy  mot  with  such  a  general 
^Bid  cordial  reception  as  in  the  United  States.  This  may,  no 
doubt,  be  largely  explained  by  a  reference  to  general  causes ;  but 

II  it  is  almost  always  necessary,  along  with  our  general  causes,  to 
ke  into  the  account  some  personal  influence,  so  it  is  in  this  case. 
is  safe  to  say  that  among  the  agencies  which  during  the  past 
fifty  years  have  so  remarkably  broadened  the  mind  of  the  Ameri- 
can people,  very  few  have  been  more  potent  than  the  gentle  and 
subtle  but  pervasive  work  done  by  Edward  Youmans  with  his 
^ctures,  and  to  tliis  has  been  largely  due  the  hospitable  reception 
^k  Herbert  Spencer's  ideas. 

^1  It  was  in  1850  that  Mr.  Youmans  fell  in  with  a  review  of  Spen- 

^Br*s  Principles  of  Psychology,  by  Dr.   Morell,  in  the   Medico- 

Hfcirurgical  Review.    This  review  impressed  him  so  deeply  that 

he  at  once  sent  to  London  for  a  copy  of  the  bfx)k,  which  liad  been 

publisheil  in  the  preceding  year.     It  will  be  observed  that  this 

was  four  years  before  the  Darwinian  theory  was  announced  to  the 

^K>rld  in  the  first  edition  of  the  Origin  of  Species.    Toward  the 
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111  of  that  lx»ok  Mr.  Darwin  looked  forward  to  a  distant  futtiT« 
"when  the  conception  of  gradual  dovelopment  might  be  applied 
to  the  phenomena  of  conscious  intelligence.  He  hud  not  then 
learned  of  the  existence  of  such,  a  book  as  the  Principles  of  Psy- 
chology. In  latar  editions  he  was  obliged  to  modify  his  state- 
ment and  confess  that,  instead  of  looking  so  far  forward,  he  had 
better  have  looked  about  him.  I  have  more  than  once  heard  Mr, 
Darwin  laugh  merrily  over  this,  at  his  own  expense. 

After  struggling  for  a  while  with  the  weighty  problems  of  this 
book — the  most  profoxmd  treatise  upon  mental  phenomena  that 
any  human  mind  has  ever  produced — Mr.  Youmans  saw  that  the 
theory  expounded  in  it  was  a  long  stride  in  the  direction  of  a  gen- 
eral theory  of  evolution.  His  interest  in  this  subject  received  a 
new  and  fresh  stimulus.  He  read  Social  Statics,  and  began  t-o 
recognize  Mr.  Spencer's  hand  in  the  anonymous  articles  in  the 
quarterlies  in  which  he  was  then  announcing  and  illustrating 
various  portions  or  segments  of  his  newly  discovered  law  of 
evolution.  One  evening  in  February,  1860,  as  Mr.  Youmans  waa 
calling  at  a  friend's  house  in  Brooklyn,  the  Rev.  Samuel  Johnson, 
of  Salem,  handed  him  the  famous  prospectus  of  the  great  series 
of  philosophical  works  which  Mr.  Spencer  proposed  to  issue  by 
subscription.  Mr.  Johnson  had  obtained  this  from  Edward 
bee,  who  was  one  of  the  very  first  Americans  to  become  inter 
in  Spencer.  The  very  next  day  Mr.  Youmans  wrote  a  letter 
Mr.  Sj.»encer,  offering  his  aid  in  procuring  American  subscripti 
and  otherwise  aiding  in  every  posBible  way  the  progress  of 
enterprise.  With  this  letter  and  Mr.  Spencers  cordial  reply 
gan  the  life-long  friendship  between  the  two  men.  It  was  iv 
same  month  that  I  first  became  aware  of  Mr.  Spencer's  exif 
through  a  single  paragraph  quoted  from  him  by  Mr.  Lewi 
in  that  paragraph  there  was  immense  fascination.  I  ha^ 
steeping  myself  in  the  literature  of  modem  philosophy,  ^ 
with  Bacon  and  Descartes,  and  was  then  studying  Con^ 
losophie  Positive,  which  interested  me  as  suggesting  th^ 
cial  doctrines  of  the  several  sciences  might  be  organiaO 
general  body  of  doctrine  of  universal  significance.  Com^ 
was  crude  and  often  wildly  absurd,  but  there  was  muc^ 
was  very  suggostive.  In  May,  18*'>0,  in  the  Old  Corner 
in  Boston,  I  fell  upon  a  copy  of  that  same  prospectus 
Oct's  works,  and  read  it  with  exulting  delight,  fo; 
be  such  an  organization  of  scientific  doctri 
aiting  for.  It  appeared  that  there  was  soun 
nor  &  Fields  undertaking  to  conduct  the  series  in 
tions  enough  should  be  received.  Mr.  Spencer  pro: 
bis  works  appear  iu  Boston;  but  when  in  the  co 
book  on  Education  was  offered  to  Ticknor  &  Piel 
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to  publish  it,  which  was,  of  course,  a  grave  mistake  from  the 
business  point  of  view.  Mn  Youmans,  however,  was  not  sorry 
for  this,  for  it  gave  him  the  opportunity  to  place  Mr.  Spencer's 
books  where  he  could  do  most  to  forward  their  success. 

Some  years  before,  during  his  blindness,  his  sister  had  led  him 
one  day  into  the  store  of  Messrs.  D.  Appleton  &  Co.  in  quest  of  a 
book,  and  Mr.  William  H.  Appleton  had  become  warmly  inter- 
ested in  him,  I  believe  the  firm  now  look  back  to  this  chance 
visit  as  one  of  the  most  auspicious  events  in  their  annals.  He 
became  by  degrees  a  kind  of  ad\nser  as  regarded  matters  of  publi* 
cation,  and  it  was  largely  through  his  far-sighted  advice  that  the 
Appletona  entered  upon  the  publication  of  such  books  as  those 
of  Buckle,  Darwin,  Huxley,  Tyndall,  Haeckel,  and  others  of  like 
character,  always  paying  a  royalty  to  the  authors,  the  same  as  to 
American  authors,  in  spite  of  the  absence  of  an  international 
copyright  law.    As  imblishers  of  books  of  this  sort  the  Appletons 

ve  come  to  be  pre-eminent.     It  is  obvious  enough  nowadays 

at  such  books  are  profitable  from  a  business  point  of  view. 
\\xi  thirty  years  and  more  ago  this  was  by  no  means  ob'\"ious. 

e  were  very  provinciaL  Reprints  of  English  books,  transla- 
tions from  French  and  German,  were  sadly  behind  the  times.    In 

e  Cozmocticut  town  whore  I  lived  people  would  begin  to  wake 

p  to  the  existence  of  some  great  European  book  or  system  of 

thought  after  it  had  been  before  the  world  anywhere  from  a 

jOzen  to  fifty  years.    In  those  days,  therefore,  it  required  some 

Idness  to  undertake  the  reprinting  of  new  scientific  books,  and 
none  have  recognized  more  freely  than  the  Appletons  the  impor- 
tance of  the  part  played  by  Mr.  Youmans  in  this  matter.  His 
work  as  adviser  to  a  great  publishing  house  and  his  work  as 
lecturer  re-enforced  each  other,  and  thus  his  capacity  for  useful- 
ness  was  m.uch  increased. 

When  Mr.  Spencer's  book  on  Education  failed  to  find  favor 
in  Boston,  the  Appletons  took  it,  and  thus  presently  secured 
the  management  of  the  philosophical  series.  This  brought  Mr. 
Youmans  into  permanent  relations  with  Mr.  Spencer  and  his 
ork-    In  18G1  Mr,  Youmans  was  married,  and  iu  the  course  of 

e  following  year  made  a  journey  in  Europe  with  his  wife.  It 
was  now  that  he  became  personally  acquainted  with  Mr.  Spencer, 

d  found  him  quite  as  interesting  and  admirable  as  his  books. 

iendships  were  also  begun  with  Huxloy  and  other  foremost 
men  of  science.  From  more  than  one  of  these  men  I  have  heard 
the  warmest  expressions  of  personal  affection  for  Mr.  Youmans, 
and  of  keen  appreciation  of  the  aid  that  they  have  obtained  in 
innumerable  ways  from  his  intelligent  and  enthusiastic  sympa- 
thy. But  no  one  else  got  so  large  a  measure  of  this  support  as  Mr. 
Spencer.    As  fast  as  his  books  were  republished,  Mr.  Youmans 
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wrote  reviews  of  them,  and  by  no  means  in  the  usual  perfuncto: 
way ;  his  reviews  and  notices  were  turned  out  by  the  score,  ani 

[Bcattered  about  in  the  magazines  and  newspapers  where  the; 
would  do  the  most  good.    Whenever  he  found  another  writer  who 
could  be  pressed  into  the  service,  he  would  give  him  Spencer's^ 
books,  kindle  him  with  a  spark  from  his  own  magnificent  enthi 
aiasm,  and  set  him  to  writing  for  the  press.     The  most  indefatl 

'  gable  vender  of  wares  was  never  more  ruthlessly  persistent  in  ad- 
vertising  for  lucre's  sake  than  Edward  Youmans  in  preaching  i; 
a  spirit  of  the  purest  disinterestedness  the  gospel  of  evolution.    As 
long  as  he  lived,  Mr.  Spencer  had  upon  this  side  of  the  Atlantic 
an  aUer  ego  ever  on  the  alert  with  vision  like  that  of  a  hawk  f  i 
the  slightest  chance  to  promote  his  interests  and  those  of  his  syi 
tern  of  thought. 

Among  the  allies  thus  enlisted  at  that  early  time  were  Mr. 
George  Ripley  and  Rev.  Henry  Ward  Beecher,  both  of  whom  did 
good  service,  in  their  different  ways,  in  awakening  public  interest 
in  the  doctrine  of  evolution.  In  those  days  of  the  civil  war  it 
was  especially  hard  to  keep  up  the  list  of  subscribers  in  ao 
abstruse  philosophical  publication  of  apparently  interminable 
leugth.  Mr.  Youmans  now  and  then  found  it  needful  to  make  a 
journey  in  the  interests  of  the  work,  and  it  was  on  one  of  these 

[occasions,  in  November,  18G3,  that  I  made  his  acquaintance    I 
had  already  published,  in  1861,  an  article  in  one  of  the  quarterly 
reviews  in  which  Mr.  Spencer's  work  was  referred  to;  and  another 
in  1803,  in  which  the  law  of  evolution  was  illustrated  in  connectionJ 
with  certain  problems  of  the  science  of  language.    The  articles" 
were  anonymous,  as  was  then  the  fashion,  and  Mr.  Youmans's  curi- 
osity was  aroused.    There  were  so  few  people  then  who  had  any 
conception  of  what  Mr.  Spencer's  work  meant,  that  they  could  havej 
been  counted  on  one's  fingers.    At  that  time  I  knew  of  only  thr 
— the  late  Prof,  Gurney,  of  Harvard ;  Mr.  George  Roberts,  now  , 
eminent  patent  lawyer  in  Boston  ;   and  Mr,  John  Clark,  now  ot 
the  Prang  Educational  Company.    I  have  since  known  that  therol 
were  at  least  two  or  three  others  about  Boston,  among  others, 
my  learned  friend  the  Rev.  W,  R,  Alger,  besides  several  in  other  ^ 
parts  of  the  country.    When  we  sometimes  ventured  to  observ6 
that  Mr.  Spencer's  work  was  as  great  as  Newton's,  and  that  hi 
theory  of  evolution  was  going  to  remodel  human  thinking  upoi 
all  subjects  whatever,  people  used  to  stare  at  ns  and  take  us  tot 
idiots.    Any  one  member  of  such  a  small  community  was  easy  to' 
find ;  and  I  have  always  dated  a  new  era  in  my  life  from  the  Sun- 
day afternoon  when  Mr.  Youmans  came  to  my  room  in  Cam- 
bridge.   It  was  the  beginning  of  a   friendship  such  as  hardly 
comes  but  once  to  a  man.    At  that  first  meeting  I  knew  nothing 
of  him  except  that  he  was  the  author  of  a  text-book  of  chemistry 
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which  I  had  found  interesting,  in  spite  of  its  having  been 
crammed  down  my  throat  by  an  old-fashioned  memorizing  teach- 
er who,  I  am  convinced,  never  really  knew  so  much  as  the  differ- 
ence between  oxygen  and  antimony.  At  first  it  was  a  matter  of 
breathless  interest  to  talk  with  a  man  who  had  seen  Herbert 
Spencer.  But  one  of  the  immediate  results  of  this  interview  was 
the  beginning  of  my  own  correspondence  with  Mr.  Spencer,  which 
led  to  manifold  results.  And  from  that  time  forth  it  always 
seemed  as  if,  whenever  any  of  the  good  or  lovely  things  of  life 
came  to  my  lot,  somehow  or  other  Edward  Youmans  was  either 
the  cause  of  it  or  at  any  rate  intimately  concerned  with  it.  The 
sphere  of  his  unselfish  goodness  was  so  wide  and  its  quality  so 
potent  that  one  could  not  come  into  near  relations  with  him 
without  becoming  in  all  manner  of  unsuspected  ways  strengthened 
and  enriched. 

In  the  autumn  of  1865  we  were  dismayed  by  the  announce- 
ment that  Mr,  Spencer  would  no  longer  be  able  to  go  on  issuing 
his  works.  In  London  they  were  published  at  his  own  expense 
and  risk,  and  those  books  which  now  yield  a  handsome  profit  did 
not  then  pay  the  cost  of  making  them.  By  the  summer  of  1865 
there  was  a  balance  of  £1,100  against  Mr.  Spencer,  and  his  prop- 
erty was  too  small  to  admit  of  his  going  on  and  losing  at  such  a 
rate.  As  soon  as  this  was  known,  John  Stuart  Mill  begged  to  be 
allowed  to  assume  the  entire  pecuniary  responsibility  of  continu- 
ing the  publication;  but  this,  Mr.  Spencer,  while  deeply  affected 
by  such  noble  sympathy,  would  not  hear  of.  He  consented,  how- 
ever, with  great  reluctance,  to  the  attempt  of  Huxley  and  Lub- 
bock, and  other  friends,  to  increase  artificially  the  list  of  sub- 
scribers by  inducing  people  to  take  the  work  just  in  order  to  help 
support  it.  But  after  several  months  the  sudden  death  of  Mr. 
Spencer's  father  added  something  to  his  means  of  support,  and  he 
thereupon  withdrew  his  consent  to  this  arrangement,  and  deter- 
mined to  go  on  publishing  as  before,  and  be-aring  the  loss. 

But,  as  soon  as  the  first  evil  tidings  reached  America,  Mr.  You- 
mans  made  up  his  mind  that  $5,500  must  be  forthwith  raised  by 
subscription,  in  order  to  make  good  the  loss  already  incurred.  It 
delightful  to  remember  the  vigor  with  which  he  took  hold  of 
8  work.  The  sum  of  $7,000  was  raised  and  invested  in  American 
rities  in  Mr.  Spencer's  name.  If  he  did  not  see  fit  to  accept 
ose  securities,  they  would  go  without  an  owner.  The  best  Wal- 
tham  watch  that  could  be  procured  waa  presented  to  Mr.  Spencer 
by  his  American  friends ;  a  letter,  worded  with  rare  delicacy  and 
tact,  was  written  by  the  late  Robert  Mintum  ;  and  Mr.  Youraana 
sailed  for  England  to  convey  the  letter  and  the  watch  to  Mr- 
Spencer.  It  was  a  charming  scene  on  a  summer  day  in  an  Eng- 
liah  garden  when  the  great  philosopher  was  apprised  of  what  had 
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been  clone.  It  was  bo  skill  fully  managed  that  he  conld 
the  tribute  without  seeming  churlish.  He  therefore  i 
and  applied  it  to  extending  his  researches  in  descriptive 

Of  the  many  visits  which  Mr,  Youmans  made  to  En 
and  then  extending  them  to  the  Continent,  one  of  the  x 
tant  was  in  1871,  for  the  purpose  of  establishing  the  In 
Scientific  Series.  This  was  a  favorite  scheme  of  Mr, 
He  realized  that  popular  scientific  books,  adapted  to  i 
reader,  are  apt  to  be  written  by  third-rate  men  who  i 
understand  their  subject ;  they  are  apt  to  be  dry  or  sn 
both.  No  one  can  write  so  good  a  popular  book  as  the  : 
subject,  if  he  only  has  a  fair  gift  of  expressing  himself  a 
mind  the  public  for  which  he  is  "WTiting.  The  master  \ 
to  tell  and  what  to  omit,  and  can  thus  tell  much  in  a 
pass  and  still  make  it  interesting;  moreover, ho  avoids 
racies  which  are  sure  to  occur  in  second-hand  work, 
subjects  are  apt,  however,  to  be  too  much  occupied  wi 
research  to  write  popular  books.  It  was  Mr.  Youmar 
induce  the  leading  men  of  science  in  Europe  and  Ame] 
tribute  small  volumes  on  their  special  subjects  to  a  i 
published  simultaneously  in  several  countries  and 
Furthermore,  by  special  contract  with  publishing  houi 
reputation,  the  author  was  to  receive  the  ordinary 
every  copy  of  his  book  sold  in  every  one  of  the  countr 
tion,  thus  anticipating  international  coy^yright  upon  a 
scale,  and  giving  the  author  a  much  more  adequate  coi 
for  his  labor.  To  put  this  scheme  into  operation  w« 
great  diflBculty,  so  many  conflicting  interests  had  to 
ered.  Mr.  Yonmans's  brilliant  success  is  attested  by 
series  of  more  than  fifty  volumes,  on  all  sorts  of  scie 
jects,  written  by  men  of  real  eminence,  and  published  i 
France,  Italy,  Germany,  and  Russia,  as  well  as  in  t 
States. 

A  word  is  all  that  can  be  spared  for  other  parts  of  c 
work,  which  deserve  many  words  and  those  carefully  ( 
His  book  on  Household  Science  is  not  the  usual  cc 
scrappy  comment,  recipe,  and  apothegm,  but  a  vain 
tific  treatise  on  heat,  light,  air,  and  food  in  their  relatior 
day  life.  In  his  Correlation  of  Physical  Forceps  ho  brin} 
the  epoch-making  ossays  of  th«  men  who  have  successi 
lishefl  that  doctrine,  introducing  them  with  an  essay  * 
inwhi' '  '"  '  '  '  -yand  its  philosophical  implications 
in  ft  II  nner.    In  his  lK»ok  on  the  Culture  ■ 

Modem  Life  wu  have  a  similar  collection  of  essay/ 
larexc'-  "*    ~:~~-.\  r|jscussion,  showing  the  need 
later  tj  ..oe,  and  prote&ting  against 
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and  oner^  that  is  spent  in  classical  education  where  it  is  mer6l7 
the  following  of  an  old  tradition. 

As  a  crown  to  all  this  nsef  ul  work  Mr.  Youmans  established,  in 
Tl,  The  Popular  Science  Monthly,  which  has  unquestionably 
been  of  high  educational  value  to  the  general  public.  It  was  not 
the  aim  of  this  magazine  to  give  an  account  of  every  theory  ex- 
pounded, every  fact  observed,  every  discovery  made  from  year  to 

Bar,  whether  significant  or  insignificant.  The  mind  of  the  peo- 
is  not  educated  by  dumping  a  great,  unshapely  mass  of  facts 
into  it.  It  needs  to  be  stimulated  rather  than  crammed.  Educa- 
tion in  stience  should  lead  one  to  think  for  one's  self.  The  scien- 
tific magazine,  therefore,  should  present  articles  from  all  quarters 

lat  deal  with  the  essential  conceptions  of  science  or  discuss  prob- 

ftms  of  real  theoretical  or  practical  interest,  no  matter  whether 
Bvery  particular  asteroid  or  the  last  new  species  of  barnacle  re- 

Bives  full  attention  or  not.  The  Popular  Science  Monthly  has 
low  been  with  us  eighteen  years ;  its  character  has  always  been  of 
the  highest,  and  it  must  have  exerted  an  excellent  influence  not 
only  as  a  diffuscr  of  valuable  knowledge,  but  in  training  its  readers 

I  scientific  habits  of  thought  in  so  far  as  mere  reading  can  con- 

ibute  to  such  a  result. 
In  concluding  oiir  survey  of  this  useful  and  noble  life,  what 
impresses  us  most,  I  think,  is  the  broad,  democratic  spirit  and  the 
absolute  unselfishness  which  it  reveals  at  every  moment  and  in 
every  act.  To  Edward  Youmans  the  imperative  need  for  edu- 
cating the  great  mass  of  the  people  so  as  to  use  their  mental 
powers  to  the  best  advantage  came  home  as  a  living,  ever-present 
fact.  He  saw  all  that  it  meant  and  means  in  the  raising  of  man- 
kind to  a  higher  level  of  thought  and  action  than  that  upon 
which  they  now  live.  To  this  end  he  consecrated  himself  with 
unalloyed  devotion ;  and  we  who  mourn  his  loss  look  back  upon 
his  noble  career  with  a  sense  of  victory,  knowing  how  the  good 
that  such  a  man  does  lives  after  him  and  can  never  die. 

[Mr.  Fiske's  address  was  followed  by  appreciative  remarks  from 
several  gentlemen  who  had  known  Mr.  Youmans,  and  who  gave 

lany  interesting  reminiscences  of  him.    We  append  a  letter  from 

Ir,  Spencer,  which  arrived  too  late  to  be  read  at  this  meeting.] 


M  ATBfCE  Road,  Ricanrr'a  Park,  Lowdow,  N"  W.,  Mnreh  18,  1890. 

Dear  Mr.  Skilton  :  I  received  your  telegram  last  night,  and 
rom  the  wording  conclude  that  you  wish  some  letter  from  me 
ilbout  Youmans  which  Fiske  may  read  in  his  lecture  on  the  23d.  I 
am  very  glad  to  respond  to  the  request,  and  I  can  not  do  this  better 
than  by  giving  you  the  following  copy  of  a  passage  in  my  Auto- 
biography concerning  him : 

*'The  relation  thus  initiated  was  extremely  fortunate;  for 
TOL.  zxrrn. — % 
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Prof.  Edward  L.  Youmans  was,  of  all  Americans  I  have  kno-v 
or  heard  of,  the  one  most  able  and  most  willing  to  help  ms 
Alike  intellectually  and  morally,  he  had  in  the  highest  deg 
the  traits  conducive  to  success  in  diffusing  the  doctrines  he  ea 
poxised ;   and  from  that  time  to  this  he  has  devoted  his   lif^ 
mainly  to  spreading  throughout  the  United  States  the  doct 
of  evolution.    His  love  of  wide  generalizations  had  been  shown" 
years  before  in  lectures  on  such  topics  as  the  correlation  of  the^ 
physical  forces ;  and  from  those  who  heard  him  I  have  gather 
that,  aided  by  his  unusual  powers  of  exposition,  the  enthusias 
which  contemplation  of  the  larger  truths  of  science  produced 
him  was  in  a  remarkable  degree  communicated  to  his  hearer 
Such  larger  truths  I  have  on  many  occasions  observed  are  the 
which  he  quickly  seizes — ever  passing  at  once  through  details 
to  lay  hold   of   essentials  ;   and,  having  laid   hold   of  them, 
clearly  sets  them  forth  afresh  in  his  own  way  with  added  ilk 
trations.     But  it  is  morally  even   more   than  intellectually  that 
he  has  proved   himself  a  true  missionary   of   advanced   ideas. 
Extremely  energetic — so  energetic  that  no  one  has  been  able  t^ 
check  his  overactivity — he  has  expended  all  his  powers  in  adV 
vancing  what  he  holds  to  be  the  truth;  and  not  only  his  powers 
but  his  means.    It  has  proved  impossible  to  prevent  him  from  in-^ 
juring  himself  in  health  by  his  exertions;  and  it  has  proved 
possible  to  make  him  i)ay  due  regard  to  bis  personal  interests. 
that  toward  the  close  of  life  he  finds  himself  wrecked  in  body  an<i 
impoverished  in  estate  by  thirty  years  of  devotion  to  high  enda 
Among  professed  worshipers  of  humanity,  who  teach  that  humaa' 
welfare  should  be  the  dominant  aim,  I  have  not  yet  heard  of  one»_ 
whose  sacrifices  on  behalf  of  humanity  will  bear  comparison  wit 
those  of  my  friend/' 

Though  the  volume  containing  this  passage  will  not  be  pul 
lishe*!  until  after  my  death,  I  am  very  willing  that  this  tribute  i 
admiration  to  my  late  friend  should  be  made  public  now. 

I  am,  faithfully  yours,  Herbert  Spencer. 


A  ooMMiTTKE  of  the  British  Aesocintioo  is  cbarged  with  the  collection  of  info^ 
ination  rospecting  the  ditiappourauce  or  threateDed  dififlppearonce  uf  raro  plant 
While  luataDcea  of  complete  oxtinotlon  of  an7  species  within  recent  times  may  be 
rare,  there  are  more  of  local  extinction  or  of  apparent  extinction  for  a  time,  and 
thu  cases  of  threatene<l  extinction  are  nnmerons  enough  to  be  ahirming.  A  potent 
factor  in  the  cluiDges  that  have  taken  place  is  ^Hhe  iojudicioas  action  of  botani&t« 
themselves,  and  of  botanical  exchange  ckbs.  The  'dealer*  and  ^colteotor'  also 
figure  largely  in  the  process,  while  tonrists  are  not  respoosible  for  much  damage 
except  indirectly  by  patronizing  dealers.  It  ia  too  often  forgotten  that  the  very 
rarity  of  a  plant  is  the  sign,  and  in  great  degree  also  the  measure^  of  the  acuteness 
of  itfl  struggle  for  existence,  and  that,  when  a  plant  is  in  unstable  equilibrium  with 
its  onvironment,  a  small  diatorbBuce  may  have  disproportionately  great  etfects." 
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ON  JUSTICE. 

Bt  HERBERT  BPENCEB. 

a^  the  January  number  of  this  Review*  (page  126),  I  made 
the  incidental  statement  that  **  should  I  be  able  to  complete 
Part  rv  of  the  Principles  of  Ethics,  treating  of  Justice,  of  which 
the  first  chapters  only  are  at  present  written,  I  hope  to  deal  ade- 
quately with  these  relations  between  the  ethics  of  the  progressive 
condition  and  the  ethics  of  that  condition  which  is  the  goal  of 
progress— a  goal  ever  to  be  recognized,  though  it  can  not  be  actu- 
ally reached."  These  chapters  were  written  nearly  a  year  ago : 
the  fourth,  not  quite  finished,  having  been  untouched  since  May 
last.  In  view  of  the  possibility  that  the  division  of  which  they 
form  part  may  never  be  completed,  or  otherwise  that  its  comple- 
tion may  be  long  delayed,  it  has  occurred  to  me  that  as  the  topic 
dealt  with  is  now  being  discussed,  these  first  chapters  may,  per- 
haps with  advantage,  be  published  forthwith.  The  editor  having 
kindly  assented  to  my  proposal  to  issue  them  in  this  Review,  I 
here  append  the  first  three :  reserving  two  others,  conveniently 
separable  in  subject-matter,  for  another  article.] 

I.  Animal-Ethics. — Those  who  have  not  read  the  first  division 
of  this  work  \  will  be  surprised  by  the  above  title.  But  the  chap- 
ters on  Conduct  in  General  and  The  Evolution  of  Conduct  will 
have  shown  to  those  who  have  read  thera  that  something  which 
^^nay  be  regarded  as  animal-ethics  is  implied, 
^H  It  was  there  shown  that  the  conduct  which  Ethics  treats  of  is 
^Kot  separable  from  conduct  at  large  ;  that  the  highest  conduct  is 
iKhat  which  conduces  to  the  greatest  length,  breadth,  and  complete- 
I  ness  of  life ;  and  that  by  implication  there  is  a  conduct  proper  to 
each  species  of  animal,  which  is  the  relatively  good  conduct — a 
'  conduct  which  stands  toward  that  species  as  the  conduct  we  mor- 
ally approve  stands  toward  the  human^species. 

Most  people  regard  the  subject-matter  of  Ethics  as  being 
conduct  considered  as  calling  forth  approbation  or  reprobation. 
But  the  primary  subject-matter  of  Ethics  is  conduct  considered 
objectively  as  producing  good  or  bad  results  to  self  or  others 
or  both. 

Even  those  who  think  of  Ethics  as  concerned  only  with  con- 
ct  which  deserves  praise  or  blame,  tacitly  recognize  an  animal- 
for  certain  acts  of  animals  excite  in  them  antipathy  or 
sympathy,    A  bird  which  feeds  its  mate  while  she  is  sitting  is  re- 
ded with  a  sentiment  of  approval.    For  a  hen  which  refuses  to 


*  KiDet«crufa  Century  ;  n\m  Popular  Science  Moutbly  for  Much,  p4ge  916. 
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sit  upon  her  eggs  tliere  is  a  feeling  of  aversion ;  while  one  which 
fights  in  defense  of  her  chickens  is  admired. 

Egoistic  acts,  as  well  as  altruistic  acts,  in  animals  are  classed 
as  good  or  bad.  A  squirrel  which  lays  up  a  store  of  food  for  the 
winter  is  thought  of  as  doing  that  which  a  squirrel  ought  to  do ; 
and,  contrariwise,  one  which  idly  makes  no  provision  and  dies  of 
starvation,  is  thought  of  as  properly  paying  the  penalty  of  im- 
providence. A  dog  which  surrenders  its  bone  to  another  without 
a  struggle,  and  runs  away,  we  call  a  coward^ — a  word  of  repro- 
bation. 

Thus  then  it  is  clear  that  acts  which  are  conducive  to  preser- 
vation of  offspring  or  of  the  individual  we  consider  as  good  rela- 
tively to  the  species,  and  conversely. 

The  two  classes  of  cases  of  altruistic  and  egoistic  acts  of  ani- 
mals just  given,  exemplify  the  two  cardinal  and  opposed  principles 
of  animal-ethics. 

During  immaturity  benefits  received  must  be  inversely  propor- 
tionate to  capacities  possessed.  Within  the  family-group  most 
must  be  given  where  least  is  deserved,  if  desert  is  measured  by 
worth.  Contrariwise,  after  maturity  is  reached,  benefits  must 
vary  directly  as  worth :  worth  being  measured  by  fitness  to  the 
conditions  of  existence.  The  ill  fitted  must  suffer  the  evils  of  un- 
fitness, and  the  well  fitted  profit  by  their  fitness. 

These  are  the  two  laws  which  a  sj^ecies  must  conform  to  if  it 
is  to  be  preserved.  Limiting  the  proposition  to  the  higher  types 
(for  in  the  lower  types,  parents  give  to  offspring  no  other  aid  than 
that  of  laying  up  a  small  amount  of  nutriment  with  the  germ ; 
the  result  being  that  an  enormous  mortality  has  to  be  balanced  by , 
an  enormous  fertility) — thus  limiting  the  proposition,  I  say,  it  is 
clear  that  if,  among  the  young,  benefit  were  proportioned  to  effi- 
ciency, the  species  would  disappear  forthwith  ;  and  if,  among 
adults,  benefit  were  proportioned  to  inefficiency,  the  species  would 
disappear  by  decay  in  a  fbw  generations  (see  Principles  of  Soci- 
ology, section  322). 

What  is  the  ethical  aspect  of  these  principles  ?  In  the  first 
place,  animal  life  of  all  but  the  lowest  kinds  has  been  maintained 
by  virtue  of  them.  Excluding  the  Protozoa^  among  which  their 
operation  is  scarcely  discernible,  we  see  that  without  gratis  bene- 
fits to  offspring,  and  earned  benefits  to  adults,  life  could  not  have 
continued. 

In  the  second  place,  by  virtue  of  them  life  has  gradually 
evolved  into  higher  forms.  By  care  of  offspring  which  has  be- 
come greater  with  advancing  organization,  and  by  survival  of  the 
fittest  in  the  competition  among  adults  which  has  become  keener 
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■with  advancing  organization,  superiority  has  been  perpetually  fos- 
tered, and  further  advances  caused. 

On  the  other  hand,  it  is  true  that  to  this  self-sacrificing  care 
fur  the  youug  and  this  struggle  for  existence  among  adults,  has 
been  due  the  carnage  and  the  death  by  starvation  which  have 
characterized  the  evolution  of  Ufe  from  the  beginning.  It  is  also 
true  that  the  processes  consequent  on  conformity  to  these  prin- 
ciples are  responsible  for  the  production  of  torturing  parasites, 
which  outnumber  in  their  kinds  all  other  creatures. 

To  those  who  take  a  pessimist  view  of  animal-life  in  general, 
contemplation  of  these  principles  can  of  course  yield  only  dissatis- 
faction. But  to  those  who  take  an  optimist  view,  or  a  meliorist 
view,  of  life  in  general,  and  who  accept  the  postulate  of  hedonism, 
contemplation  of  these  principles  must  yield  greater  or  less  satis- 
faction, and  fulfillment  of  them  must  be  ethically  approved. 

Otherwise  considered,  these  principles  are  either,  according  to 
the  current  belief,  expressions  of  the  Divine  will,  or,  according  to 
the  agnostic  belief,  indicate  the  mode  in  which  works  the  Unknow- 
able Power  throughout  the  Universe ;  and  in  either  case  they  have 
the  warrant  hence  derived,  • 


But  here,  leaving  aside  the  ultimate  controversy  of  pessimism 
versus  optimism,  it  will  suffice  for  present  purposes  to  set  out 
with  a  hypothetical  postulate,  and  to  limit  it  to  a  single  species. 
If  the  preservation  and  prosperity  of  such  species  are  to  be  de- 
sired, there  inevitably  emerge  one  most  general  conclusion  and 
from  it  three  less  general  conclusions. 

The  most  general  conclusion  is  that,  in  order  of  obligation,  the 
preservation  of  the  species  takes  precedence  of  the  preservation  of 
the  individual.  It  is  true  that  the  species  has  no  existence  save  as 
_au  aggregate  of  individuals ;  and  it  is  true  that,  therefore,  the  wel- 
ire  of  the  species  is  an  end  to  be  subserved  only  as  subserving  the 
welfares  of  individuals.  But  since  disappearance  of  the  species, 
implying  disappearance  of  all  individuals,  involves  absolute  fail- 
ure in  achie^nng  the  end,  whereas  disappearance  of  individuals, 
though  ciirrlod  to  a  great  extent,  may  leave  outstanding  such 
number  as  can,  by  continuance  of  the  species,  make  subsequent 
fulfillment  of  the  end  possible ;  the  preservation  of  the  individual 
must,  in  a  variable  degree  according  to  circumstances,  be  subordi- 
nated to  the  preservation  of  the  species,  where  the  two  conflict. 
The  resulting  corollaries  are  those : 

First,  that  among  adults  there  must  be  conformity  to  the  law 
that  benefits  received  shall  be  directly  proportionate  to  merits  pos- 

sed ;  merits  being  measured  by  power  of  self-sustentation.  For, 
Iherwise,  the  species  must  suffer  in  two  ways.  It  must  suffer 
immediately  by  sacrifice  of  superior  to  inferior,  which  entails  a 
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general  diminution  of  welfare ;  and  it  must  suffer  remotely  by 
furthering  increase  of  the  inferior  and,  by  implication,  hinduring 
increase  of  the  superior,  and  by  a  consequent  general  deterior«itioa 
which,  if  continued,  must  end  in  extinction. 

Second,  that  during  early  life,  before  self-sustentation  has  be- 
come p*)38ible,  and  also  while  it  can  be  but  partial,  the  aid  giv^i 
must  be  the  greatest  where  the  worth  shown  is  the  Bmalleet — 
benefits  received  must  bo  inversely  proportionate  to  merits  poa- 
Beased :  merits  being  measured  by  power  of  self  '  "on. 
Unless  there  are  gratia  benefits  to  offspring,  unqui  rat 

and  afterward  qualified  by  decrease  as  maturity  is  approached, 
the  species  must  disappear  by  extinction  of  its  yonng.    There  is,  of , 
course,  necessitated  a  proportionate  self -subordination  of  adult-s. 

Third,  to  this  self -subordination  entailed  by  parenthood  hasJ 
in  certain  cases,  to  be  added  a  further  self -subordination.  If  the  J 
constitution  of  the  species  and  its  conditions  of  existence  are  such  I 
that  sacrifices,  partial  or  complete,  of  some  of  its  individuals,  bo 
subserve  the  welfare  of  the  species  that  its  numbers  are  better  j 
maintained  than  they  would  otherwise  be,  then  there  results  a| 
.justification  for  such  sacrifices. 

Such  are  the  laws  by  conformity  to  which  a  species  is  main- 
tained ;  and  if  we  assume  that  the  preservation  of  a  particxilar 
species  is  a  d^Mderaium,  there  arises  in  it  an  obligation  to  conform  ^ 
to  theee  laws,  which  we  may  call,  according  to  the  case  in 
tion,  quasi-ethical  or  ethicaL 

n.  Sub-Hum AK  Justice. — Of  the  two  essential  but  opj 
principles  of  action  by  piirsuance  of  which  each  species  is 
servofl,  we  are  here  concerned  only  with  the  second.    Passing  over 
the  law  of  the  family  as  composed  of  adults  and  young,  we  have 
now  to  consider  exclusively  the  law  of  the  species  as  composed  r 
adults  only. 

This  law  we  have  seen  to  be  that  individuals  of  most  wort! 
measured  by  their  fitness  to  the  conditions  of  existence,  shalL| 
the  greatest  benefits,  and  that  inferior  individuals  shall 
smaller  benefits,  or  sxiffer  greater  evils,  or  both  results 
which,  under  its  biological  aspect,  has  for  its  implication 
vival  of  the  fittest.    Interpreted  in  ethical  terms  it  is  th| 
individual  ought  to  be  subject  to  the  effects  of  its  own  natv 
resulting  conduct.     Throughout  sub-htiman  life  this  la' 
without  qualification ;  for  there  exists  no  agency  by  whicT 
adults,  the  relations  IkIwohii  conduct  and  conse<iuence 
torfered  with. 

Fully  to  U'  '  this  law  wo  may 

tage  pause  u  i  ■  an  analogous  law  j 

the  same  law  as  exhibited  in  another  sphere.    Beside 
played  in  tho  relations  among  members  of  the  species,! 
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ively  well  or  ill  fmstainod  according  to  their  well-adapted  activi- 
ies  or  ill-adapted  activities,  it  is  displayed  in  the  relations  of 
rts  of  each  organism  to  one  another. 

Every  muscle,  every  viscus,  every  gland,  receives  blood  in  pro- 
portion to  function.     If  it  does  little  it  is  ill-fed  and  dwindles  ;  if 
it  does  much  it  is  well-fed  and  grows.    By  this  balancing  of  ex- 
penditure ui  action  and  payment  in  nutriment,  there  is,  at  the 
same  time,  a  balancing  of  the  relative  powers  of  th.e  parts  of  the 
organism ;  so  that  the  organism  as  a  whole  is  fitted  to  its  exist- 
ence by  having  the  proportions  of  its  parts  continuously  adjusted 
to  the  requirements.    And  clearly  this  principle  of  self-adjustment 
within  each  individual  is  parallel  to  that  principle  of  self-adjnst- 
lent  by  which  the  species  as  a  whole  keeps  itself  fitted  to  its  en- 
ironment.     For  by  the  better  nutrition  and  gi'eater  power  of 
propagation  which  come  to  members  of  the  species  that  have  fac- 
Ities  and  consequent  activities  best  adapted  to  the  needs,  joined 
ith  the  lower  Busteutation  of  self  and  offspring  which  accompany 
adapted  faculties  and  activities,  there  is  caused  such  special 
5wth  of  the  species  as  most  conduces  to  its  survival  in  face  of 
surrounding  conditions. 

This,  then,  is  the  law  of  sub-human  justice,  that  each  individual 
shall  receive  the  benefits  and  the  evils  of  its  own  nature  and  its 
consequent  conduct. 

But  sub-human  justice  is  extremely  imi)erfect,  alike  in  general 
and  in  detail 

In  general,  it  is  imperfect  in  the  sense  that  there  exist  multitu- 
dinous species  the  sustentation  of  which  depends  on  the  wholesale 
estruction  of  other  species ;  and  this  wholesale  destruction  im- 
lies  that  the  species  serving  as  prey  have  the  relations  between 
induct  and  consequence  so  habitually  broken  that  in  but  very  few 
idividuals  are  they  long  maintained.     It  is  true  that  in  such  cases 
le  premature  loss  of  life  suffered  from  enemies  by  nearly  all  mem- 
bers of  the  species,  must  be  considered  as  resulting  from  their  na- 
tures—their inability  to  contend  with  the  destructive  agencies  they 
are  exposed  to.    But  wo  may  fitly  recognize  the  truth  that  this  vio- 
I     lent  ending  of  the  immense  majority  of  its  lives,  implies  that  the 
^Bpecies  is  one  in  which  justice,  as  above  conceived,  is  displayed  in 
pHut  small  measure. 

I  Sub-human  justice  is  extremely  imperfect  in  detail,  in  the  sense 

I  that  the  relation  between  conduct  and  consequence  is  in  such  an 
immense  proportion  of  coses  broken  by  accidents — accidents  of 
kinds  which  fall  indiscriminately  upon  inferior  and  superior  in- 
dividuals. There  are  the  multitudinous  deaths  caused  by  inclem- 
_  acies  of  weather,  which,  in  the  great  majority  of  cases,  the  best 
members  of  the  species  are  liable  to  like  the  worst.    There  are 
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other  multitudinous  deaths  caused  hy  scarcity  of  food,  which »  i 
not  wholly,  still  in  large  measure,  carries  off  good  and  bad  alike 
Among  low  types,  too,  enemies  are  causes  of  death  which  so  opecr 
ate  that  superior  as  well  as  inferior  are  sacrificed.  And  the  lifai 
holds  with  invasions  hy  parasites,  oft43n  widely  fatal.  These  at 
tack,  and  frequently  destroy,  the  most  perfect  individuals  as  read 
ily  as  the  least  perfect. 

The  high  rate  of  multiplication  required  to  balance  the  immena 
mortality  among  low  animals,  at  once  shows  us  that  among  then 
long  survival  is  not  insured  by  superiority;  and  that  thus  the  su 
human  justice,  which  consists  in  continued  receipt  of  the  resul 
of  conduct,  holds  individually  in  but  few  cases. 


in 
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And  here  we  come  upon  a  truth  of  great  significance — the  trutlj 
that  sub-human  justice  becomes  more  decided  as  organization  bo* 
comes  higher. 

Whether  this  or  that  fly  is  taken  by  a  swallow,  whether  among 
a  brood  of  caterpillars  an  ichneumon  settles  on  this  or  that,  whether 
out  of  a  shoal  of  herrings  this  or  that  is  swallowed  by  a  cetaceauj 
is  an  event  quite  independent  of  individual  peculiarity :  good  and 
bad  samples  fare  alike.  With  high  types  of  creatures  it  is  others 
wise.  Keen  senses^  sagacity,  agility,  give  a  particular  carnivore 
special  power  to  secure  prey.  In  a  herd  of  herbivorous  creatures, 
the  one  with  quickest  hearing,  clearest  vision,  most  sensitive  nos- 
tril, or  greatest  speed,  is  the  one  most  likely  to  save  itself,  ' 

Evidently,  in  proportion  as  the  endowments,  mental  and  bodily 
rof  a  species  are  high,  and  as,  consequently,  its  ability  to  deal  with 
pthe  incidents  of  the  environment  is  great,  the  continued  life  of  each  j 
individual  is  less  dependent  on  accidents  against  which  it  can  not  I 
guard.     And,  evidently, in  proportion  as  this  result  of  general! 
superiority  becomes  marked,  the  results  of  special  superiorities! 
are  felt.     Individual  differences  of  faculty  play  larger  parts  in 
determining  individual  fat^s.    Now  deficiency  of  a  power  short- 
ens life,  and  now  a  large  endowment  prolongs  it.    That  is  to  say, 
individuals  experience  more  fully  the  results  of  their  own  natures 
— the  justice  is  more  decided. 

With  creatures  which  lead  solitary  lives,  the  nature  of  sub- 
human justice  is  thus  aufliciontly  expressed;  but  on  passing  to 
gregarious  creatures,  there  enters  into  it  a  new  element. 

Simple  association,  as  of  sheep  or  deer,  profits  the  individual 
and  the  species  only  by  that  more  efficient  safeguarding  which 
results  from  the  superiority  of  a  multitude  of  eyes,  ears,  and  noses 
over  the  eyes,  ears,  and  nose  of  a  single  individual.  Through  the 
alarms  more  quickly  given,  all  benefit  by  the  senses  of  the  most 
acute.    Where  this,  which  we  may  call  passive  co-operation,  rises 
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into  active  co-oporation,  as  among  rooks  where  one  of  the  flock 
keeps  watch  while  the  rest  feed,  or  as  among  beavers  where  a 
number  work  together  in  making  dams,  or  as  among  wolvefl 
where,  by  a  plan  of  attack  in  which  the  individuals  play  different 
parts,  prey  is  caught  which  would  otherwise  not  be  caught ;  there 
is  still  greater  advantage  to  the  individuals  and  to  the  species. 
And,  speaking  generally,  we  may  say  that  gregariousness,  and  co- 
operation more  or  less  active  establish  themselves  in  a  species 
only  because  they  are  profitable  to  it ;  since,  otherwise,  survival 
of  the  fittest  must  prevent  establishment  of  them. 

But  now  mark  that  this  profitable  association  is  made  possible 
only  by  observance  of  certain  conditions.  The  acts  directed  to 
self-sustentation  which  each  performs,  are  performed  more  or  less 
in  presence  of  others  performing  like  acts;  and  there  tends  to  re- 
sult more  or  less  interference.  If  the  interference  is  great,  it  may 
render  the  association  unprofitable.  For  the  association  to  be 
profitable  the  acts  must  be  restrained  to  such  an  extent  as  to 
leave  a  balance  of  advantage.  Survival  of  the  fittest  will  else  ex- 
terminate that  variety  of  the  species  in  which  association  begins.  • 

Here,  then,  we  find  a  further  factor  in  sub-human  justice. 
Each  individual,  receiving  the  benefits  and  the  injuries  due  to  its 
own  nature  and  consequent  conduct,  has  to  carry  on  that  conduct 
subject-  to  the  restriction  that  it  shall  not  in  any  large  measure 
impede  the  conduct  by  which  each  other  individual  achieves  bene- 
fits or  brings  on  itself  injuries.  The  average  conduct  must  not 
involve  aggressions  of  such  amounts  as  to  cause  evils  which  out- 
balance the  good  obtained  by  co-operation.  Thus,  to  the  positive 
element  in  sub-human  justice  has  to  be  added,  among  gregarious 
creatures,  a  negative  element. 

The  necessity  for  observance  of  the  condition  that  each  mem- 
ber of  the  group  while  carrying  on  the  pursuit  of  self-sustentation 
^^nd  sustentation  of  offspring,  shall  not  seriously  impede  the  like 
^Bursuits  of  others,  makes  itself  so  felt,  where  association  is  estab- 
^■ehed,  as  to  mold  the  species  to  it.  The  mischiefs  from  time  to 
^^me  experienced  when  the  limits  are  transgressed,  continually 
discipline  all  in  such  ways  as  to  produce  regard  for  the  limits;  so 
that  such  regard  becomes,  in  course  of  time,  a  natural  trait  of  the 
species.  For,  manifestly,  regardlessness  of  the  limits,  if  great  and 
general,  causes  dissolution  of  the  group.  Those  varieties  only 
can  survive  as  gregarious  varieties  in  which  there  is  an  inherited 
tendency  to  maintain  the  limits. 

Yet,  further,  there  arises  such  general  consciousness  of  the 

eed  for  maintaining  the  limits,  that  punishments  are  inflicted  on 

transgressors — not  only  by  aggrieved  members  of  the  group,  but 

by  the  group  as  a  whole.    A  "rogue'*  elephant  (always  distin- 
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guished  as  uniiaually  malicious)  is  one  which  has  been  expelled 
from  the  herd :  doubtless  because  of  conduct  obnoxious  to  the  rest 
— probably  aggressive.  It  is  said  that  from  a  colony  of  beavers 
an  idler  is  banished,  and  thus  prevented  from  profiting  by  labors 
in  which  he  does  not  join :  a  statement  made  more  credible  by 
the  fact  that  drones,  when  no  longer  needed,  are  killed  by  worker 
bees.  The  testimonies  of  observers  in  different  countries  show 
that  a  flock  of  crows,  after  prolonged  noise  of  consultation,  will 
summarily  execute  an  offending  member.  And  an  eye-witness 
aMrms  that  among  rooks,  a  pair  which  steals  the  sticks  from 
neighboring  nests  has  its  own  nest  pulled  to  pieces  by  the  rest. 

Here,  then,  we  see  that  the  a  priori  condition  to  harmonious 
co-operation  comes  to  be  tacitly  recognized  as  something  like  a 
law ;  and  there  is  a  penalty  consequent  upon  breach  of  it. 

That  the  individual  shall  experience  all  the  consequences,  g 
and  evil,  of  its  own  nature  and  consequent  conduct,  which  is  that' 
primary  principle  of  sub-human  justice  whence  results  survival 
of  the  fittest,  is,  in  creatures  that  lead  solitary  lives,  a  principle 
complicated  only  by  the  responsibilities  of  parenthood.  Among 
them  the  purely  egoistic  actions  of  self-sustentation  have,  during 
the  reproductive  period,  to  be  qualified  by  that  self -subordination 
which  the  rearing  of  offspring  necessitates,  but  by  no  other  self- 
subordination.  Among  gregarious  creatures  of  considerable  in- 
telligence, however,  the  welfare  of  the  species  occasionally  de- 
mands a  further  self-subordination. 

We  read  of  bisons  that,  during  the  calving  season,  the  bulls 
form  an  encircling  guard  around  the  herd  of  cows  and  calves,  to 
protect  them  against  wolves  and  other  predatory  animals  :  a 
proceeding  which  entails  on  each  bull  some  danger,  but  which 
conduces  to  the  preservation  of  the  species.  Out  of  a  herd  of 
elephants  about  to  emerge  from  a  forest  to  roach  a  drinking 
place,  one  will  first  appear  and  look  round  in  search  of  dangers, 
and,  not  discerning  any,  ^vill  then  post  some  others  of  the  herd  to 
act  as  watchers;  after  which  the  main  body  comes  forth  and 
enters  the  water.  Here  a  certain  extra  risk  is  run  by  the  few  that 
the  many  may  be  the  safer.  In  a  still  greater  degree  we  are 
shown  this  kind  of  action  by  a  troop  of  monkeys,  the  members  of 
which  will  combine  to  defend  or  rescue  one  of  their  number;  for 
though  in  any  particular  case  the  species  may  not  profit,  since 
more  mortality  may  result  than  would  have  resulted,  yet  it  profits 
in  the  long  run  by  the  display  of  a  character  which  makes  attack 
on  its  groups  dangerous. 

Evidently,  then,  if  by  such  conduct  one  variety  of  a  gregarious 
species  keeps  up,  or  increases,  its  numbers,  while  other  varieties, 
in  which  self-subordination  thus  directed  does  not  exist,  fail  to  do 
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this,  a  certain  sanction  is  acquired  for  such  conduct.  The  preser- 
vation of  the  species  being  the  ultimate  end,  it  results  that  where 
an  occasional  mortality  of  individuals  in  defense  of  the  species 
furthers  this  preservation  in  a  greater  degree  than  would  pursuit 
of  exclusive  benefit  by  each  indi\ddual,  that  which  we  recognise 
as  sub-human  justice  may  rightly  have  this  second  limitation. 

It  remains  only  to  point  out  the  order  of  priority,  and  the  re- 
spective ranges,  of  these  principles.  The  law  of  relation  between 
conduct  and  consequence,  which,  throughout  the  animal  kingdom 
at  large,  brings  prosperity  to  those  individuals  which  are  struct- 
urally best  adapted  to  their  conditions  of  existence,  and  which, 
under  its  ethical  aspect,  is  expressed  in  the  principle  that  each 
individual  ought  to  receive  the  good  and  the  evil  which  arises 
from  its  own  nature,  is  the  primary  law  holding  of  all  creatures ; 
and  is  applicable  without  qualification  to  creatures  which  lead 
solitary  lives,  save  in  that  self-subordination  needed  among  the 
liigher  of  them  for  the  rearing  of  offspring. 

Among  gregarious  creatures,  and  in  an  increasing  degree  as 
they  co-operate  more,  there  comes  into  play  a  law,  second  in  order 
of  time  and  authority,  that  those  actions  through  which,  in  ful- 
fillment of  its  nature,  the  individual  achieves  benefits  and  avoids 
evils,  shall  be  restrained  by  the  need  for  non-interference  with  the 
like  actions  of  associated  individuals,  A  substantial  respect  for 
this  law  in  the  average  of  cases  being  the  condition  under  which 
alone  gregariousness  can  continue,  it  becomes  an  imperative  law 
for  creatures  to  which  gregariousness  is  a  benefit.  But,  obviously, 
this  secondary  law  is  simply  a  specification  of  that  form  which 
the  primary  law  takes  under  the  conditions  of  gregarious  life ; 
since,  by  asserting  that  in  each  individual  the  interactions  of 
conduct  and  consequence  must  be  restricted  in  the  specified  way, 
it  tacitly  reasserts  that  these  interactions  must  be  maintained  in 
all  other  individuals. 

Later  in  origin,  and  narrower  in  range,  is  the  third  law,  that 
under  conditions  such  that,  by  the  occasional  sacrifices  of  some 
members  of  a  species,  the  species  as  a  whole  prospers,  there  arises 
a  sanction  for  such  sacrifices,  and  a  consequent  qualification  of 
the  law  that  each  individual  shall  receive  the  benefits  and  evils  of 
its  own  nature. 

Finally,  it  should  be  observed  that  whereas  the  first  law  is 
absolute  for  animals  in  general,  and  whereas  the  second  law  is 
|bsolute  for  gregarious  animals,  the  third  law  is  relative  to  the 
cistence  of  enemies  of  such  kinds  that,  in  cont-ending  with  them, 
le  species  gains  more  than  it  loses  by  the  sacrifice  of  a  few  mem- 
ers ;  and  in  the  absence  of  such  enemies  this  qualification  im- 
Dsed  by  the  third  law  disappears. 
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in.  Human  Justice.— The  contents  of  the  last  chapter  fore- 
shadow the  contents  of  this.  As,  from  the  evolution  point  of 
view,  human  life  must  be  regarded  as  a  further  development  of 
sub-human  life,  it  follows  that  from  this  same  point  of  view,  hu- 
man justice  must  be  a  further  development  of  sub-human  justice. 
For  convenience  the  two  are  here  separately  treated,  but  they 
are  essentially  of  the  same  nature,  and  form  parts  of  a  continuous 
whole. 

Of  man,  as  of  all  inferior  creatures,  the  law  by  conformity  to 
which  the  species  is  preserved  ia  that  among  adults  the  individu- 
als best  adapted  to  the  conditions  of  their  existence  shall  prosper 
most,  and  that  individuals  least  adapted  to  the  conditions  of  their 
existence  shall  prosper  least — a  law  which,  if  uninterfered  with, 
entails  survival  of  the  fittest,  and  spread  of  the  most  adapted 
varieties.  And  as  before  so  hero,  wo  see  that,  ethically  consid* 
ered,  this  law  implies  that  each  individual  ought  to  receive  the 
benefits  and  the  evils  of  his  own  nature  and  consequent  conduct: 
neither  being  prevented  from  having  whatever  good  his  actions 
normally  bring  to  him,  nor  allowed  to  shoulder  off  on  to  other 
persons  whatever  ill  is  brought  to  him  by  his  actions. 

To  what  extent  such  ill,  naturally  following  from  his  actions, 
may  be  voluntarily  borne  by  other  persons,  it  does  not  concern  us 
now  to  inquire.  The  qualifying  effects  of  pity,  mercy,  and  gen- 
erosity, will  be  considered  hereafter  in  the  parts  dealing  with 
Negative  Beneficence  and  Positive  Beneficence,  Here  we  are  con- 
cerned only  with  pure  justice. 

The  law  thus  originating,  and  thus  ethically  expressed,  is  ob- 
viously that  which  commends  itself  to  the  common  apprehen- 
sion as  just.  Sayings  and  criticisms  daily  heard  imply  a  percep- 
tion that  conduct  and  consequence  ought  not  to  be  dissociated. 
When,  of  some  one  who  suffers  a  disaster,  it  is  said — "  He  has  no 
one  to  blame  but  himself,^'  there  is  implied  the  belief  that  he  has 
not  any  ground  for  complaint.  The  comment  on  one  whose  mis- 
judgment  or  misbehavior  has  entailed  evil  upon  him,  that  "ho 
has  made  his  own  bed,  and  now  he  must  lie  in  it,"  has  behind  it 
the  conviction  that  this  connection  of  cause  and  effect  is  proper. 
Similarly  with  the  remark — ''  He  got  no  more  than  he  deserved." 
A  kindred  conA'iction  is  implied  when,  conversely,  there  results 
good  instead  of  e^'iL  "  Ho  has  fairly  earned  his  reward  " ;  "  He 
has  not  received  due  recompense";  are  remarks  indicating  the 
1^^  consciousness  that  there  should  be  a  proportion  between  effort  put 
^H     forth  and  advantage  achieved, 
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The  truth  that  justice  becomes  more  pronounced  as  organiza- 
tion becomes  higher,  which  we  contemplated  in  the  last  chapter, 
ia  further  exemplified  on  passing  from  sub-human  justice  to 
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human  justice.  The  dogr»^e  of  justice  and  the  degree  of  organi- 
zation simultaneously  make  advances.  These  are  shown  alike  by 
the  entire  human  race,  and  hy  its  superior  varieties  as  contrasted 
•with  its  inferior. 

We  saw  that  a  high  species  of  animals  is  distinguished  from  a 
low  species  in  the  respect  that  since  its  aggregate  suffers  less  mor- 
tality from  destructive  agencies,  each  of  its  members  continues  on 
the  average  for  a  longer  time  subject  to  the  normal  relation  be- 
tween conduct  and  consequence ;  and  here  we  see  that  the  human 
raco  as  a  whole,  far  lower  in  its  rate  of  mortality  than  nearly  all 
races  of  inferior  kinds,  usually  subjects  its  members  for  much 
longer  periods  to  the  good  and  evil  results  of  well-adapted  and 
ill-adapted  conduct.  We  also  saw  that  as,  among  the  higher  ani- 
mals,  a  greater  average  longevity  makes  it  possible  for  individual 
differences  to  show  their  effects  for  longer  periods,  it  results  that 
the  unlike  fates  of  different  individuals  are  to  a  greater  extent 
determined  by  that  normal  relation  between  conduct  and  conse- 
quence which  constitutes  justice ;  and  we  here  see  that  in  mankind 
unlikenesses  of  faculty  in  still  greater  degrees,  and  for  still  longer 
periods,  work  out  their  effects  in  advantaging  the  superior  and 
disadvantaging  the  inferior  in  the  continuous  play  of  conduct 
and  consequence. 

Similarly  is  it  with  the  civilized  varieties  of  mankind  as  com- 
pared with  the  savage  varieties.  A  still  further  diminished  rate 
of  mortality  implies  that  there  is  a  relatively  still  larger  propor- 
tion, the  members  of  which,  during  long  lives,  gain  good  from 
well-adapted  acts,  and  suffer  evil  from  ill-adapted  ones.  While 
also  it  is  manifest  that  both  the  greater  differences  of  longevity 
among  indi\'idual8,  and  the  greater  differences  of  social  position, 
imply  that  in  civilized  societies  more  than  in  savage  societies,  dif- 
ferences of  endowment  and  consequent  differences  of  conduct  are 
enabled  to  cause  their  appropriate  differences  of  results,  good  or 
evil ;  the  justice  is  greater. 


^™' 


More  clearly  in  the  human  race  than  in  lower  races  are  wo 
own  that  gregariousness  establishes  itself  because  it  profits  the 
variety  in  which  it  arises,  partly  by  furthering  general  safety  and 
partly  by  facilitating  sustentation.  And  we  are  shown  that  the 
degree  of  gregariousness  is  determined  by  the  degree  in  which  it 
thus  subserves  th©  interests  of  the  variety.  For  where  the  variety 
is  one  of  which  the  members  live  on  wild  food,  they  associate  only 
in  small  groups:  game  and  fruits  widely  distributed  can  support 
these  only.  But  greater  gregariousness  arises  where  agriculture 
makes  possible  the  support  of  a  large  number  on  a  small  area; 
and  where  the  accompanying  development  of  industries  intro- 
ces  many  and  various  co-operations. 
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But  that  which  was  faintly  inJicatod  among  lowor   ■  ii 

conspicuously  displayed  among  human  beingo — that  th-.  ..a- 

tages  of  co-operation  can  be  had  only  by  conformity  to  certain 
requirements  which  association  imposes.  The  mutual  hi'  ''  ^ 
liable  to  arise  during  the  pursuit  of  their  ends  by  indivi'.  .  v. 

ing  in  proximity,  must  be  kept  within  such  limits  as  to  leave  a 
Eurplns  of  advantage  obtained  by  associated  life,  S'  '  'i>ee  of 
men,  as  the  Abors,  lead  solitary  lives,  because  their  a;.:  %'euesB 

is  such  that  they  can  not  live  together.  And  in  view  of  this  ex- 
treme case  it  is  clear  that  though,  in  many  primitive  groups,  indi- 
yidual  antagonisms  often  cause  quarrels,  yet  the  groups  aro  main- 
tained because  their  members  derive  a  balance  of  benefit — chiefly 
in  greater  safety.  It  is  also  clear  that  in  proportion  a^  commu- 
nities become  developed  and  their  division  of  labor  complex,  the 
advGUitages  of  co-operation  can  bo  gaine<l  only  by  a  atill  botU^ 
maintenance  of  those  limits  to  each  man's  activities  necessitated 
by  the  simultaneous  activities  of  others.  This  truth  is  illustrated 
by  the  unprosperous  or  decaying  state  of  communitioa  in  which 
the  aggressions  of  individuals  on  one  another  are  so  numurous 
and  great  as  to  prevent  them  from  severally  receiving  the  normal 
results  of  their  actions. 

The  requirement  that  individual  activities  must  be  mutually 
restrained,  which  wo  saw  is  so  felt  among  certain  inferior  grega- 
rious creatures  that  they  inflict  punishments  on  those  who  do  not 
duly  restrain  them,  is  a  requirement  which,  more  imperative 
among  men,  and  more  distinctly  felt  by  them  to  be  a  require- 
ment, causes  a  still  more  marked  habit  of  inflicting  punishmentfl 
on  offenders.  Though  in  primitive  groups  it  is  commonly  left  to 
any  one  who  is  injured  to  revenge  himself  on  the  injurer,  and 
though  even  in  the  societies  of  feudal  Europe,  the  defending  and 
enforcing  of  his  claim h  was  in  many  cases  held  to  be  each  man's 
personal  concern  ;  yet  there  has  ever  tended  to  grow  up  such  jKsr- 
ception  of  the  need  for  internal  order,  and  such  sentiment  accom- 
panying the  perception,  that  infliction  of  punishments  by  the  com- 
munity as  a  whole,  or  by  its  established  agents,  has  become  hal 
ual.  And  that  a  system  of  laws  enacting  restrictions  on  condu^ 
and  punishments  for  breaking  them,  is  a  natural  pr<:)duct  of  hum' 
life  carried  on  under  social  conditions,  is  shown  by  the  fact 
among  multitudinous  nations  composed  of  various  types  of  j 
kind,  similar  actions,  similarly  regarded  as  trespasses,  have 
similarly  forbidden. 

Through  all  which  sets  of  facts  is  manifested  the  truth, ; 
mze<l  practically  if  not  theoretically,  that  each  individual  < 
on  the  actions  which  subserve  his  life,  and  not  prevent 
receiving  their  normal  results  good  and  bad,  shall  carryi 
actions  under  such  restraints  as  are  imposed  by  the  < 
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tindred  actions  by  other  individuals^  who  have  similarly  to  receive 
such  normal  results  good  and  bad-  And  vaguely,  if  not  definitely, 
this  is  seen  to  constitute  "what  is  called  justice. 

We  saw  that  among  inferior  gregariotis  creatures,  justice  in  its 
universal  simple  form,  besides  being  qualified  by  the  self -subordi- 
nation which  parenthood  implies,  and  in  some  measure  by  the 
self-restraint  necessitated  by  association,  is  in  a  few  cases  further 
qualified  in  a  small  degree  by  the  partial  or  complete  sacrifice  of 
individuals  made  in  defense  of  the  species.  And  now  in  the  high- 
est gregarious  creature  we  see  that  this  further  qualification  of 
primitive  justice  assumes  large  proportions. 

No  longer  as  among  inferior  beings  demanded  only  by  the 
need  for  defense  against  enemies  of  other  kinds,  this  further  self- 
eubordination  is,  among  human  beings,  also  demanded  by  the 
need  for  defense  against  enemies  of  the  same  kind.  Having  be- 
come the  predominant  inhabitants  of  the  Earth,  and  having 
spread  wherever  there  is  food,  men  have  come  to  be  everywhere 
in  one  another's  way ;  and  the  mutual  enmities  hence  resulting, 
have  made  the  sacrifices  entailed  by  wars  between  groups,  far 
greater  than  the  sacrifices  made  in  defense  of  the  groups  against 
inferior  animals.  It  is  doubtless  true  with  the  human  race,  as 
"with  lower  races,  that  destruction  of  the  group  or  the  variety 
does  not  imply  destruction  of  the  species ;  and  it  therefore  follows 
that  such  obligation  as  exists  for  self-subordination  in  the  inter- 
estfl  of  the  group  or  the  variety,  is  an  obligation  of  lower  degree 
than  is  that  of  sustentation  of  offspring,  without  fulfillment  of 
which  the  species  must  disappear,  and  of  lower  degree  than  the 
obligation  to  restrain  actions  within  the  limits  imposed  by  social 
conditions,  without  fulfillment  of  which  the  group  will  dissolve. 
Still,  it  must  be  regarded  as  an  obligation  to  the  extent  to  which 
the  maintenance  of  the  species  is  subserved  by  the  maintenance 
of  each  of  its  groups. 

But  the  self-subordination  thus  justified,  and  in  a  sense  ren- 
dered obligatory,  is  limited  to  that  which  is  required  for  defensive 
war.  Only  because  the  preservation  of  the  group  as  a  whole 
conduces  to  preservation  of  its  members'  lives  and  their  ability  to 

rsue  the  objects  of  life,  is  there  a  reason  for  the  sacrifice  of 
5me  of  its  members;  and  this  reason  no  longer  exists  when  war 
is  offensive  instead  of  defensive. 

It  may,  indeed,  be  contended  that  since  offensive  wars  initiate 
those  struggles  between  groups  which  end  in  the  destruction  of 
the  weaker,  offensive  wars,  furthering  the  peopling  of  the  Eartli 
by  the  stronger,  subserve  the  interests  of  the  race.  But  even  sup- 
posing that  the  conquered  groups  always  consisted  of  men  having 
smaller  mental  or  bodily  fitness  for  war  (which  they  do  not;  for 
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it  is  in  part  a  question  of  numbers,  and  the  smaller  groups  ma; 
consist  of  the  more  capable  warriors),  there  would  still  be 
adequate  answer.  It  is  only  during  the  earlier  stages  of  hum. 
progress  that  the  development  of  strength,  courage,  and  cunninj 
are  of  chief  importance.  After  societies  of  considerable  size  ha 
been  formed  and  the  subordination  needed  for  organizing  the: 
produced,  other  and  higher  faculties  become  those  of  chief  im- 
portance; and  the  struggle  for  existence  carried  on  by  force,  doea 
not  always  further  the  survival  of  the  fittest.  The  fact  that  bu 
for  a  mere  accident  Persia  would  have  conquered  Greece,  and  thi 
fact  that  the  Tartar  hordes  very  nearly  overwhelmed  European 
civilization,  show  that  offensive  war  can  be  trusted  to  subservi 
the  interests  of  the  race  only  when  the  capacity  for  a  high  socia 
life  does  not  exist,  and  that  in  proportion  as  this  capacity  d 
velops,  offensive  war  tends  more  and  more  to  hinder,  rather  than 
to  further^  human  welfare.  In  brief  we  may  say  that  the  arriva 
at  a  stage  in  which  ethical  considerations  come  to  be  entertained| 
is  the  arrival  at  a  stage  in  which  offensive  war,  by  no  means  cer- 
tain to  further  predominance  of  races  fitted  for  a  high  social  life^ 
and  certain  to  cause  injurious  moral  reactions  on  the  conquering 
as  well  as  on  the  conquered,  ceases  to  be  justifiable;  and  onlj 
defensive  war  retains  a  quasi-ethical  justification. 

And  here  it  is  to  be  remarked  that  the  self-subordination 
which  defensive  war  involves,  and  the  need  for  such  qualification 
of  the  abstract  principle  of  justice  as  it  implies,  belong  to  tha 
transitional  state  necessitated  by  the  physical-force-conflict  ol 
races;  and  that  they  must  disappear  when  there  is  reached 
peaceful  state.  That  is  to  say,  all  questions  concerning  the  ex- 
tent of  such  qualifications  pertain  to  what  we  distinguished  aK 
relative  ethics;  and  are  not  recognized  by  that  absolute  ethica 
which  is  concerned  with  tlie  principles  of  right  conduct  in 
society  formed  of  human  beings  fully  adapted  to  social  life. 

This  distinction  I  emphasize  here  because  throughout  succeed* 
ing  chapters  we  shall  find  that  recognition  of  it  helps  us  to 
disentangle  the  involved  problems  of  political  ethics. — Nin^ 
teenih  Century. 


Tint  oonstftntlj  receding  character  of  the  Tmexplnined  was  illaetratod  by  Dr, 
,  BardoD  Sanderaon,  in  his  address  at  tho  British  Association,  by  reference  to  thi 
dipoovery  of  the  cell,  which  seemed  to  he  a  very  close  approach  to  the  mechaninii 
of  life ;  "  hot  now  we  are  striving  to  get  even  closer,  witli  the  same  resnlt.  Oo| 
ineasuremonts  are  more  exact,  our  methods  flDcr;  but  those  very  methods  bring 
ua  to  close  quarters  with  phenuinena  which,  although  within  reach  of  exact  inves- 
tigation, are,  oa  regards  thoir  essonoe,  involved  in  a  tnyetery  which  is  tho  more 
profonnd  the  more  it  is  brought  into  contact  with  the  exact  knowledge  we  p< 
of  snrroonding  conditions." 
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SUMPTUARY  LAWS  AND  THEIR  SOCIAL  INFLTJENCE.* 

Bt  WILLIAM   A.   HAMMOND,  M.  D. 

^HERE  are  many  persons  who  have  what  they  conceive  to  be 
the  good  of  their  fellow-creatures  so  greatly  at  heart  that» 
when  they  can  not  succeed  in  making  them  conform  to  a  standard 
\  right  and  wrong  that  they  have  set  up  for  themselves,  endeavor 
accomplish  their  object  by  legal  enactments.  It  is  true  they 
very  apt  to  do  this  under  the  fiction  of  insuring  the  public 
;  but  it  is  none  the  less  a  fact,  even  if  we  admit  the  force 
alleged  motive,  that  such  laws  as  those  to  which  I  refer 
fere  with  the  personal  liberty  of  those  against  whom  they 
aed,  and  this  to  an  extent  incompatible  with  that  degree  of 
of  will  and  of  action  which  is  inseparable  from  the  indi- 
loal  in  all  communities  founded  upon  what  we  call  liberty. 
loreover,  they  are  inquisitorial  in  their  nature,  and,  what  is  per- 
\  ft  point  of  even  still  greater  importance,  they  fail  to  accom- 
the  object  in  view;  and  being  continually  evaded  on  one 
Kt  or  another,  tend  to  diminish  that  respect  for  the  majesty 
'  which  all  well-ordered  citizens  should  entertain. 
The  history  of  sumptuary  laws,  or  laws  tending  to  limit  luxury 
and  expense,  shows  how  truly  the  remarks  just  made  are  founded 
Oft  fact;  and  yet  in  all  ages  of  the  world  such  laws  have  been 
pUBed,  to  be  disobeyed,  held  in  contempt,  remaining  on  the  statute- 
ok  unenforced,  and  finally  either  passing  into  oblivion  or  being 
brmally  repealed.  As  we  are  apparently  passing  through  a  stage 
our  national  existence  in  which  sumptuary  laws  are  making 
eir  appearance,  it  seemed  to  me  that  the  Society  for  Medical 
Jurisprudence  and  State  Medicine  might  very  properly  have  its 
attention  directed  to  the  subject. 

Among  the  first  within  our  knowledge  to  provide  by  law  for 
kp  r€^lation  of  the  appetite,  the  taste,  the  affections,  the  dress, 
ndthe  most  minute  details  in  the  life  of  a  citizen  was  Sparta. 
Bpartaws^  a  small  country  and  its  people  were  few;  they  were 
orroiintled  by  powerful  neighbors.    The  first  principle  instilled 
Ltho  mind  of  every  individual  was,  that  the  state  had  a  claim 
ihiin  superior  to  that  of  parents  or  of  any  relational  or  social 
He  was  from  the  very  cradle  trained  for  war ;  luxury,  being 
arded  as  incompatible  with  true  manliness,  was  to  be  sup- 
sd  at  all  hazards.     Foreigners,  being  liable  to  become  a  dis- 
bing  factor  in  the  system  of  discipline  enforced,  wore  not 
ovred  to  enter  Sparta;  even  the  feeble  children,  as  being  unfit 

*  Bad  befor«  the  New  York  Sodety  for  Medical  Jurbprudenoe  mod  SUte  Hedidno, 
rAL  xzxnx — S 
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for  war  and  liable  to  become  burdens  on  the  community,  were 
put  to  death.  Gold  and  silver  were  excluded,  and  the  coinage  was 
of  iron.  As  far  as  posaible  the  whole  nation  was  fed  alike.  That 
the  system  was  effectual  in  accomplishing  the  object  that  Lycur- 
gus  had  in  view,  is  probably  true.  It  succeeded  just  as  persecu- 
tion succeeds  when  it  is  thorough  and  implacable,  A  half-hearted 
system  of  persecution  not  only  fails  in  its  object^  but  invariably 
advances  the  cause  against  which  it  is  directed.  If,  for  instance, 
we  could  kill  all  those  who  oppose  us  in  our  efforts  to  make  mat- 
ters accord  with  our  own  way  of  thinking,  we  should  luidoubtedly 
be  triumphantly  successful ;  but  if  we  only  killed  a  few  of  them,  it 
would  not  be  long  before  the  number  of  the  remainder  would  be 
80  augmented  that  they  would  kill  us. 

Nowhere  has  the  ineflicacy  of  sumptuary  laws    been  more 
thoroughly  demonstrated  than  in  Rome.     There  the  dress,  thfl 
food,  the  furniture  of  the  houses,  were  attempted  to  be  regulated ' 
by  law  after  law,  which  were  either  openly  or  secretly  disobeyed, 
and  which  eventually  disax>peared  from  the  statute-books.    The 
costof  entertainments  was  limited ;  the  number  of  guests  a  person 
might  have  at  his  house  was  restricted.    No  woman  wa^  allowod 
to  have  more  than  half  an  ounce  of  gold,  or  to  wear  a  dress  of 
more  than  one  color,  or  to  ride  in  a  carriage.    In  France,  during  J 
the  Celtic  period,  a  law  was  passed  that  women  should  drinkfl 
water  only.    In  1188  or  thereabout  no  person  was  allowed  to  wear" 
gannents  of  vair,  gray,  zibeline,  or  scarlet  color.     No  laced  or 
slashetl  garments  were  allowed,  and  no  one  could  have  more  than 
two  courses  at  meals.     In  1328  scarlet  was  only  permitted  to  be 
worn  by  princes,  knights,  and  women  of  high  rank.     The  use  of 
silver  plate  was  prohibited  except  to  certain  high  dignitaries;  and 
women  were  frequently  sent  to  prison  in  forties,  tifties,  and  sixties 
at  a  time  for  wearing  clothes  above  their  rauk.    Even  as  late  as 
the  seveute«nth  century  gold,  as  an  ornament  on  carriages,  build- 
ings, and  gloves,  was  prolubit<jd. 

In  England,  during  the  reign  of  Edward  TV,  cloth  of  gold  orl 
silk  of  a  purj)lo  color  was  prohibited  to  all  but  members  of  thdj 
»yal  family.  Lords  wore  allowed  to  wear  velvet,  knights  satin,' 
hnd  esquires  and  gentlemen  camelet.  None  but  noblemen  were 
allowed  to  wear  woolen  clothes  ma*io  out  of  Engl.and,  or  fur  of  J 
sables,  and  no  laborer,  servant,  or  artificer  might  wear  any  clothj 
which  cost  more  than  two  shillings  a  yard.  In  the  year  13.^6  anl 
act  of  Parliament  w'as  passed  whicli  I  qnot^^  in  full,  as  showing  tol 
what  extremes  law  can  go  in  tln>  \k\\v  of  iiilci-fi-riniL'  with  thoi 
fntorior  life  of  the  citizens : 

**  ^Vherca8  b<  -       '  ■ 

rlfl  of  costly  id- 
more  than  elsewhere,  many  mischiefs    have  happeined    to  the 
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people  of  this  Realm :  for  the  groat  men  by  those  oxccssos  have 
baeu  sore  grieved,  and  the  lesser  people  who  only  endeavor  to 
naitato  the  great  ones  in  such  sorts  of  meats  are  much  impover- 
iahedy  whereby  they  are  not  able  to  aid  themselves  nor  their  liege 
ioid  in  time  of  neod  as  they  ought,  and  many  other  evils  have 
happened  as  well  to  their  souls  as  to  their  bodies,  our  Lord  the 
Iiing,  desiring  the  common  profit  as  well  of  the  great  men  as  of 
the  common  people  of  his  Realm,  and  considering  the  evils,  griev- 
iDoes,  and  mischiefs  aforesaid,  by  the  common  assent  of  the  prel- 
ates, earls,  baronSy  and  other  nobles  of  his  said  Realm  and  of  the 
commons  of  the  said  Realm,  hath  ordained  and  estiiblished  that  no 
nun, of  what  state  or  condition  soever  he  be,  shall  cause  himself 
to  be  served  in  his  house  or  elsewhere,  at  dinner-meal  or  supper, 
or  «t  any  other  tinle,  with  more  than  two  courses  and  each  mess 
two  sorts  of  victuals  at  the  utmost,  be  it  of  tiesh  or  fish,  with 
he  common  sort  of  pottages  without  sauce  or  any  other  sort  of 
ictuals.  And  if  any  man  choose  to  have  sauce  for  his  mess  he 
may.  provided  it  be  not  made  at  great  cost ;  and  if  flesh  or  fish  be 
to  be  mixed  therein  it  shall  be  of  two  sorts  only  at  the  utmost, 
jBtLer  flesh  or  fish,  and  shall  stand  instead  of  a  mess  except  only 
\  Ihe  principal  feasts  of  the  year,  on  which  days  every  man  may 
with  three  courses  at  the  utmost,  after   the   manner 

But  laws  and  proclamations  were  of  no  avail,  though  they 

ontinued  to  bo  issued  and  passed  down  to  the  reign  of  Queen 

lizabeth ;  and  in  the  reign  of  James  I  all  sumptuary  laws  were 

Jed.    Since  then  the  people  of  England  have  been  allowed  to 

r,  to  eat,  and  to  drink  what  they  ple,ased. 

In  our  own  country  the  experiment  has  been  tried  with  as 

[imich  thoroughness  and  with  practically  as  little  result  as  has 

^•Mended  the  attempt  by  other  nations.    As  early  as  the  year  1039 

*e  have  the  prototjrpe  of  that  curious  law  enacted  a  few  years 

*go  in  the  State  of  Iowa,  which  prohibits  one  person  from  invit- 

|iag  another  to  take  a  drink,  or  treating,  as  it  is  called. 

In  the  records  of  the  colony  of  Massachusetts  for  the  year 
Dtioned  we  find  as  follows : 

*  Forasmuch  as  it  is  evident  unto  this  Court  that  the  common 
rtom  of  drinking  one  to  another  is  a  mere  useless  ceremony, 
draweth  on  that  abominable  practice  of  drinking  healths, 
[is also  an  occasion  of  much  waste  to  the  good  creatures  and 
of  numj  other  sins/*  such  things  are  declared  to  be  a  reproach 
) a  Christian  commonwealth  and  are  not  to  be  tolerated.     How- 
rer,  invertives  of  the  council  appear  to  have  been  of  little  effect, 
ithstauding   the  severity  of    the    punishments  which    were 
out  to  those  who  infringed  the  laws.     Drunkenness,  which 
isai  most  only  a  vice,  was  made  a  crime ;  and  in  1636  one  Peter 
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Bussaker  was  corulemned  for  drunkenness  to  he  whipped  with 
twenty  8trii)e8  well  laid  on.  Robert  Coles,  for  drunkenness  ixim- 
mitted  at  Roxliury,  was  condemned  to  be  disfranchised,  and  lo 
wear  about  his  neck  so  that  it  would  hang  upon  his  outwanl  gar- 
ment a  letter  D,  made  of  red  cloth,  and  set  upon  white,  Lo  con- 
tinue  this  for  a  year,  and  not  to  leave  it  ofT  at  any  time  in  publi 
under  penalty  of  forty  shillings  for  the  tirst  offense  and  fivi 
pounds  for  the  second.  Severity  of  punishments  appeared  onl 
to  aggravate  the  evil  against  which  they  wore  directed,  for  i 
lfJ4S  the  Court  was  forco<l  to  declare  that  "  it  is  found  by  expert 
enoe  that  a  great  quantity  of  wine  is  spent  and  much  thereof 
abused  to  excess  of  drinking  and  unto  drunkenness  itself,  nol 
withstanding  all  the  wholesome  laws  provided  and  pnblishod  for 
tlie  preventing  thereof."  it  therefore  orders,  \*ith  a  blind  pt^r- 
versity  wliich  is  a  remarkable  instance  of  the  fatuity  which  nctu- 
aU'8  people  when  they  endeavor  to  accomplish  the  impossible, 
that  those  who  are  authorized  to  sell  wine  and  beer  shall  not  har- 
bor a  drunkard  in  their  houses,  but  shall  forthwith  give  him  up 
to  be  dealt  with  by  the  prox>er  officer,  under  penalty  of  five  pounds 
for  disobedience. 

Tobacco,  for  some  cause  or  other,  was  especially  obnoxious  to 
the  early  colonial  authorities  of  Massachusetts,  The  trade  in  the 
wee<l  was  only  allowed  to  the  old  planters,  but  the  sale  or  us©  of  it 
was  al)solntely  forbicMen  unless  upon  urgent  occasion  for  the 
benefit  of  health  and  taken  privaiely.  It  was  also  ordered  that 
victualers  or  keepers  of  an  ordinary  shall  not  suffer  any  tobacco 
to  be  taken  into  their  houses,  under  penalty  of  five  shillings  forS 
every  offense,  to  be  paid  by  the  victuali*r,  aiid  twelvepence  by  tbeV 
person  who  takes  it  Further,  it  was  ordered  that  no  person 
should  take  tobacco  publicly,  under  tlie  penalty  of  two  shillings 
sixpence,  nor  privately  in  his  own  house  or  in  the  house  of  an- 
other lH3fore  strangers ;  and  that  two  or  more  shall  not  take  it 
together  anywhere,  under  the  aforesaid  penalty  for  every  offense. 

It  is  true  these  laws  against  the  use  of  tobiioro  are  not  so  severe 
ae  that  have  been  enacted  in  other  countries,  but  they  were 
!ly  inefficacious.  Thus,  a  Sultan  of  Turkey  issued  an  edict 
to  the  effect  that  any  one  of  his  subjects  detected  in  the  act  nf 
snifiking  should  for  the  lirst  offense  have  his  cheeks  bored  and 
transfixed  by  his  pipe ;  for  the  second  offense  he  was  to  have 
his  nose  cut  off ;  and  for  the  third  he  was  to  lose  his  hi 
Pini«  in  the  c^aso  of  the  New-EnglanderR,  and  mutilation  and 
death  in  the  case  of  the  Turks^have  not  in  the  slightest  'li.f^.u^ 
prevented  the  nse  of  tobacco;  and  that  some  recent  I 
which  I  -'  Mtly  draw  attention  will  prove  equally  fu 

Uiere  cai:  -t. 

In  all  those  instances  «]f  sumptuary  laws  tho  gronud  hoe  beeu 
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taken  that  not  only  was  tho  individual  to  bo  benefited,  but  that 
lodety  as  a  whole  was  to  be  improved.  Prohibitory  laws  relative 
to  the  manufacture  and  sale  of  alcoholic  liquors  which  have  been 
enacted  in  this  country  in  our  own  times  are  based  upon  this 
Msmnption,  but  the  ar^iments  that  have  been  used  by  those  ad- 
Toeating  guch  laws  show  that  this  is  not  the  only  motive  by 
vhich  they  are  governed.  It  has  been  and  still  is  repeatedly 
asserted  in  the  speeches  and  writings  of  these  people  that  those 
who  indulge  in  alcoholic  liquors  or  in  the  use  of  tobacco  spend 
money  which  could  otherwise  be  more  profitably  used,  and  that 
mdulgence  in  the  habit  of  drinking  or  smoking  directly  conduces 
to  idleness  and  luxurious  habits.  These  assertions  are  probably 
UTie,  aud  the  laws  against  which  the  practices  in  question  are 
dipected  are  essentially  sumptuary  laws. 

The  laws  which  several  States  have  enacted  relative  to  the 
masnfarture  and  sale  of  alcoholic  liquors  are  true  siimptuary  laws, 
notwithstanding  the  fa<'t  that  it  is  claimed  by  their  adherents  that 
they  are  measures  which  every  independent  State  having  a  regard 
for  the  welfare  of  society  is  in  duty  bound  to  enforce.    On  that 
i^and  there  are  many  other  acknowledged  evils  against  which 
the  law-making  power  might  very  properly  direct  its  energies, 
and  which  would  interfere  scarcely  less  with  personal  rights.    One 
chief  difficulty  with  such  laws  is  that  if  thoroughly  enforced,  they 
do  harm  to  those  who  never  under  any  circumstances  drink  intoxi- 
cating liquors  to  excess,  and  yet  who  are  benefited  by  their  mod- 
erate use.     As  a  matter  of  fact  they  never  are  enforced  equally 
upon  all  classes  of  the  community.     In  the  most  severe  of  all  the 
States  it  is  perfectly  practicable  for  any  person  with  pecuniary 
xoeana  to  import  as  much  alcoholic  liquor  for  hia  own  use  and 
that  of  his  family  and  friends  as  he  chooses.    The  poor  man,  to 
vhom  a  glass  of  beer  or  of  wine  taken  decently  and  in  order 
might  not  only  do  no  harm,  but  might  supply  a  positive  want  of 
hi»ay8t*!m.  has  to  go  without,  or  else  resort  to  all  kinds  of  deceit 
Md  subterfuge  to  get  what  he  wants.    States  exceed  their  legiti- 
mate powers  when  they  undertake  to  prevent  a  person  doing  that 
thirh  is  l)eneficial  to  him,  and  which  does  no  harm  to  any  one 
^Ise.    Moreover,  as  I  have  already  said,  such  laws,  being  in  this 
Wt>f  the  world  impossible  of. enforcement,  tend  to  bring  all  law 
into  cont^impt.    It  is  not  necessary  for  me  to  go  into  detail  on 
this  point ;  every  one  who  hears  me  knows  how  the  prohibitory 
liquor  laws  of  the  various  States  that  have  passed  them  are  dis- 
regarded and  ridiculed.    Every  now  and  then  we  hear  of  some 
iofftanoe  where  an  offender  is  arrested  and  punished,  but  for  every 
one  brought  before  the  courts  a  thoiisand  go  unnoticed.     In  the 
of  Maine,  Vemiont,  and  Rhode  Island  I  know  from  my  own 
inal   experience  that,  notwithstanding   the   stringent  liquor 
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laws  that  exist,  it  is  just  as  easy  for  a  person  to  get  any  kind  of 
liquor  he  wants  as  it  is  in  the  city  of  New  York, 

Upon  one  occasion,  at  a  prominent  hotel  in  the  State  of  Rhotio 
Island,  while  at  the  dinner -table,  I  asked  the  waiter  to  brim 
me  a  bottle  of  champagne.  He  departed,  but  returned  in  a  fe 
minutes  with  the  information  that  I  could  not  have  it  without' 
a  medical  prescription.  1  took  his  wine-card  and  writing  the 
mystic  symbol  "  IJ,"  followed  it  with  the  words  "  vini  campania*, 
3  xxxij— 8ig. :  To  be  taken  p.  r,  n." — signing  my  name  to  it.  In 
I  few  minutes  he  returned  with  the  bottle,  and  I  could  have  had 
I  many  more  as  I  wanted  on  the  same  terms. 

Several  of  the  States,  us  we  know,  have  recently  receded  from 
their  advanced  position  on  prohibition,  and  the  State  of  Rhode 
Island  has  by  its  Legislature  recently  resubmitted  the  question  to 
the  j>eople. 

In  the  Static  of  Iowa,  not  only  is  there  a  stringent  prohibitory 
law,  but  it  is  made  a  penal  offense  for  one  person  to  ask  another 
to  take  a  drink.  Of  course,  as  I  learn  from  reliable  information, 
the  law  is  almoHt  a  dead  letter.  It  can  be  evaded  in  a  hundred 
different  ways.  For  instance,  one  man  invites  another  into  his 
house,  takes  him  to  the  sideboard,  and,  perhaps  in  the  presence 
of  a  dozen  witnesses,  pours  out  two  glasses  of  whisky,  drinks 
one  himself.  looks  away  for  a  moment,  and  his  friend  drinks  the 
other.  He  has  not  disregarded  the  letter  of  the  law.  Are  not 
such  laws  as  this  the  height  of  human  folly  ? 

The  State  of  Minnesota  has  quite  recently  struck  out  still  fur- 
ther in  the  same  direction,  and  has  to  a  still  greater  extent  inte: 
fared  with  the  personal  liberty  of  the  individual.    A  law  framed, 
aa  we  are  told,  by  Senator  SchaefTer,  has  recently  gone  into  effect 
in  that  State,  and  which  is  designed  to  punish  drunkenness.    It 
provides  for  a  fine  of  from  ten  to  forty  dollars  for  the  first  offense, 
from  forty  to  sixty  dollars  for  the  second  offense,  and  ninety  dayi 
in  the  workhouse  for  the  third.    Wlien  asked  what  effect  the  la 
would   hav*^  on  the  Miniiejipolis  municipal  court.  Jtuli/e  Malon 
said : 

*'It  will  not  A\y  change  the  order  ol  Uungs  wii.h  u.s. 

Our  custom  in  i  :  drunkenness  is  much  the  same  as  pr<> 

vided  in  the  new  law.    There  is,  however,  one  feature  of  the  la* 
that  differs  from  the  ordinance  under  which  we  formerly  work 
According  to  the  ordinance,  the  offense  was  not  punishable  unlesi 
committed  in  some  public  place,  while  the  statute  covers  drunken- 
ness in  secret  as  well  ivr.  in  the  public  street.     I  am  glad  this  b 
passed  the  Legislature.    It  makes  It  a  crime  now  in  our  State 
drink  to  excess,  and  it  is  an  expression  of  the  public  condemna- 
tion of  drunkennoHs.     I  think  it  will  result  in  doing  a  ''»•-•+  .^.-i 
of  good.    For  the  reasons  I  have  cited,  the  new  law  i 
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to  ocusaal  features  in  the  pastime  of  drunkenness  in  this  city  as 
fct  Ite  eventual  effect  will,  of  course,  depend  greatly  upon  the 
hfiimcj  or  strictnetis  of  the  authorities." 

Now,  that  drunkenness  is  both  a  vice  and  a  sin  is  not  to  be 
ioned ;  but,  if  the  law-making  power  sets  out  to  punish  vices 
^ns,  it  will  have  its  handa  full,  and  will  attempt  an  impos- 
iHe  task.  The  world  has  tried  this  experiment  in  almost  all 
and  uniformly  without  success.  Not  very  many  years  ago 
Ibft  ordinances  of  the  Church  were  in  some  countries  enforced  by 
Imt;  and  even  now  some  nations,  and,  I  am  sorry  to  say,  some  of 
^ibe  States  of  this  very  Union  of  ours,  inflict  severe  punishments 
pon  profane  swearers  and  blasphemers,  thus  again  punishing 
and  vices  as  though  they  were  crimes.  A  sin  or  a  vice  does 
necessarily  inflict  injury  upon  others,  whereas  a  crime  does, 
'mnkenness  is  not  of  itself,  properly  speaking,  a  crime ;  but  if  a 
n  through  his  drunkenness  creates  disorder  in  the  streets,  or 
offensive  in  any  respect  to  those  with  whom  he  comes  in  con- 
,he  ought  to  be  punished  to  just  that  extent  that  his  disor- 
brly  or  offensive  conduct  requires.  It  is  almost  impossible  for  a 
ireon  to  be  drunk  in  the  public  streets  without  being  in  some 
k'gret"  disorderly  and  offensive,  and  ho  is  very  properly  arrested 
Will  fined  or  imprisoned. 
,  But  if  any  law  can  be  more  ridiculous,  more  outrageous  in  its 
^KkfloaDce  upon  the  liberty  of  the  citizen,  it  is  this  one  which  the 
^■State  of  Minnesota  has  recently  enacted.  A  man,  for  instance,  in 
the  sanctity  of  hia  own  house  gets  quietly  drunk  and  goes  to  bed. 
ehas  injured  no  living  being  but  himself,  and  he  has  a  right  to 
himself  if  he  is  such  a  fool.  He  has  a  legal  right  to  cut  off 
lis  hand,  or  to  knock  out  his  teeth,  or  to  punch  out  his  eye,  even 
lOugh  by  these  acts  he  does  inflict  injury  indirectly  upon  those 
are  dependent  upon  him.  He  has  a  natural  right  to  take  hia 
life,  and  though  the  Stat©  of  New  York  (the  only  community, 
•  >wledge,  that  has  such  a  law  upon  its  statute-book)  makes 
apt  at  self-destruction  a  crime,  the  law  is  so  absurd  that 
I'k  one  yet  has  been  punished  under  it. 

[oreover,  the  Minnesota  law  against  drunkenness  is  almost 
ible  of  enforcement,  unless  under  such  a  system  of  espion- 
^and  domiciliary  visiting  as  would  render  it  intolerable  to  any 
*^  r'e  having  a  spark  of  manliness  or  independence  in  their  char- 
Think  of  a  police  officer  armed  with  a  warrant  entering  a 
man's  bouse,  finding  him  in  bed  and  in  an  apparent  state  of  insen- 
vbility.     He  applies  the  only  test  known  to  the  average  police- 
maa,  and  smells  the  breath  of  his  potential  victim.     He  detects 
lite  otlor  of  alcohol,  and  straightway  drags  the  supposed  offender 
before  a  magistrate.     The  man  may  have  had  a  headache,  and 
have  taken  a  glass  of  wine  or  of  some  other  liquor ;  he  ia  naturally 
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indignant  at  being  treated  in  so  outrageous  a  manner,  and  ut 
his  protest  in  no  measured  language ;  his  conduct  only  ser 
to  convince  his  captors  that  the  charge  based  upon  the  odor  of] 
Icohol  is  well  founded,  and  he  is  mulcted  in  forty  or  sixty  dollars,  I 
"or  sent  to  the  workhouse  for  ninety  days,  as  the  case  may  be.  Ni> j 
one  is  safe  under  such  a  law ;  it  is  often  a  very  difficult  matter  to] 
determine  whether  a  person  is  drunk  or  soljer,  and  frequently  it  'vs\ 
impossible  even  by  the  most  minute  examination.  Again,  somo] 
people  become  intoxicated  from  a  single  glass  of  champagne^ 
while  others  will  drink  two  or  more  bottles  with  impunity.  It! 
is  manifestly  unjust  to  allow  an  individual  peculiarity  like  thial 
to  establish  the  guilt  or  innocence  of  an  accused  person. 

As  I  have  said,  why  stop  at  making  drunkenness  a  crime  when] 
there  are  other  vices  far  more  immr)ral  and  more  destructive  \aA 
the  character  of  the  perpetrator  ?  Why  not  enact  a  law  against] 
lying?  There  are  laws  against  slander,  which  injures  the  one] 
against  whom  it  is  directed,  and  they  are  well  enough,  for  to  injure  J 
another  is  a  crime.  But  lying  in  the  abstract  remains  uimoticedj 
*}>y  the  penal  statutes,  though  a  m(ire  degi'ading  vice  in  the  eyes  of 
Ul  civilized  mankind  than  mere  drunkenness. 

On  the  first  of  June  of  the  year  iSi^^^i  a  statute  went  into  effe 
in  the  State  of  New  York  which  prohibits,  under  severe  penal- 
ties, the  selling  of  cigarettes  to  minors  under  the  age  of  sixteen  H 
and  the  State  of  Michigan  has  recently  not  only  enacted  a  similar  1 
law,  but  goes  farther,  and  interdicts  the  manufacture  of  cigarotU3sJ 
within  the  limits  of  the  State,    Is  it  to  be  supposed  for  one  mo-l 
ment  that  minors  under  the  age  of  sixteen  in  either  State  smoi 
fewer  cigarettes  than  they  did  before  these  laws  were  passed  1 
How  is  the  vender  to  know  in  many  cases  whether  the  applicant] 
for  cigarettes  is  over  sixteen  or  not  ?    And  is  there  any  difficulty  [ 
for  any  minor  to  get  a  companion  who  is  undoubtedly  over  six- 
teen, or  soma  one  else,  to  buy  cigarettes  for  him  ?    Legislatureft  j 
that  pass  such  laws,  and  governors  that  sign  them,  are  apparently  [ 
ignorant  of  the  first  principles  of  jurisprudence.    I  venture  to  say  j 
that  even  now,  although  not  two  weeks  have  elapsed  since  the  act] 
went  inU>  effect,  it  is  practically  a  dead  letter  in  the  city  of  New 
York  and  tiiroughout  the  State  generally,  and  I  am  quite  sure 
that  not  a  single  conviction  will  ever  be  obtained  under  its  pro-J 
visions.     I  am  not  certain  that  our  society  did  its  full  duty  in] 
not  protesting  against  the  statuto-books  being  encumbered  with] 
such  rubbish.     Cigin  oking  by  minors  is  an  evil  to  bo  i 

pressed  by  proi>or  in  'U  and  by  tlie  intervention  of  parent 

and  guardians.    If  these  latter  can  not  prevent  it,  it  is  quite  < 
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THE  STRENGTH  OF  SPIDERS  AND  SPIDER-WEBS.* 
Bt  OENBY  C.  MoCOOK,  d.  d. 

THE  frailty  of  a  spider^s  web  has  passed  iuto  a  proverb.  Yet, 
comparatively,  the  silkeu  line  of  an  orb-weaver  is  very 
rtrong.  Accordiug  to  Schaffenberger,  it  requires  ninety  spinning 
threads  of  an  Epftra  to  yield  one  threa<l  of  the  thickness  of  a 
•terpillar's  thread ;  and,  according  to  Leeuweuhoek,  it  requires 
:ht€en  thousand  spider  lines  to  make  the  thickness  of  a  hair  of 
i  These  comparisons  are  suggestive,  although  in  a  nieas* 
ptive,  since  there  are  vast  differences  in  the  size  of  the 
ftWftds  woven  by  Epeiroids.  It  is  probable  that  the  extraordinary 
Ktreogth  of  the  thread  is  due  to  the  superjiosition  of  a  large  num- 
^  ber  of  extremely  minute  threads.  However,  after  the  thread  is 
^fcroven,  Meckel  could  not  recognize  it  as  consisting  of  more  than 
^■^t  to  ten  stranda  A  geometric  snare,  whetlier  vertical  or  hori- 
^B|ftd,mnst  be  strong  enough  to  sustain  the  weight  of  a  spider  of 
'  considerable  size,  such  as  Argiope  cophinaria  or  Epe'ira  in^ularis, 
pirticularly  when  the  female  is  heavy  with  eggs. 

Blackwell  thus  determined  by  experiment  the  strength  of  a 

line  by  which  a  female  Epelra  cliadeviaia,  weighing  ten  gi'ains, 

had  sustained  itself  from  a  twig:  He  attached  to  the  extremity 

the  line  a  small  piece  of  muslin  with  the  corners  nearly  drawn 

"^     ''       so  as  to  form  a  minute  sack,  into  which  ho  carefully 

■■'I  sixty-one  grains*  weight  in  succession,  being  more  than 

uniiifi  the  weight  of  the  spider.     On  the  addition  of  half  a 

jgrain  more  the  line  broke. 

Not  only  must  an  orb  sustain  the  weight  and  movements  of  its 

maker,  but  it  must  also  have  sufficient  strength  to  hold  tlie  various 

insectB  which  strike  upon  it.    Bees  and  wasps  are  sometimes  able 

[to  break  through  the  spiral  meshes  of  a  large  snare,  but  generally 

thfi  threads  are  strong  enough  to  hold  them,  iu  spite  of  their 

struggles,  until  the  proprietor  can  enswathe  them.    Moreover,  the 

fb-web  must  be  able  to  sustain  the  weight  of  evening  dews.    One 

wko  has  seen  such  snares  in  the  early  morning,  when  every  viscid 

jWld  appears  to  have  attracted  to  itself  an  incasing  armor  of  sil- 

irydew,and  has  noticed  how  the  spiral  strings  are  bagged  down 

the  weight  of  the  same  (Fig.  1),  must  have  inferred  that  the 

was  able  to  support  a  comparatively  heavy  burden.    The 

wne  is  true  concerning  summer  shfjwers,  which  must  fall  very 

IwftTily,  and  be  driven  before  a  pretty  strong  w^ind,  in  ortler  to 

hatter  down  a  well-constructed  orb-web. 


^'Beprteted  from  VoL  I  of  Ameriaui  Spiders  And  their  Spinolng-Workf  by  the  kind 
1  of  the  suthor,  to  whom  we  are  al«o  indebted  for  the  accompanpng  illuf>tnition&. 
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An  illustration  of  the  remarkable  strength  and  elasticity  of  the 
foundation  linos  of  orb-webs  appears  in  a  biographical  notice  of  the 
distiuguinhed  astronomer,  tho  lat»^  Gtineral  Ormsby  M,  Mitchell, 

printed  with  an 
edition  of  his  lect- 
ures. Prof,  Mitch- 
ell directed  his 
great  ingenuity  to 
the  problem  of 
causing  a  clock  to 
record  its  bea-ta 
telegraphically^ 
Hud  at  the  same 
time  perfectly  per- 
form the  work  of 
a  time  -  keeper. 
The  required 
makes  and  breaks 
in  the  battery 
were  effected  by 
means  of  a  cross 
of  deUcate  wire 
and  a  mercury- 
cup.  Many  obsta- 
cles having  l>een 
overcon»e,  there 
arose  tho  great 
difliculty  of  pri> 
curing  a  fiber  suf- 
ficiently minute 
and  elastic  t<:>  con* 
stem  of  the  cross 
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^1  stitute  the  physical  union  between  the  top 
^^  and  the  clock  i>endulum.  Various  materials  were  trie<l,  among 
^^  others  a  deUcate  human  hair,  the  very  finest  that  could  1mi  ob- 
^H  talned,  but  this  was  too  coarse  and  stiff.  Its  want  of  pliancy 
^1  and  elasticity  gave  to  the  minute  "wire  cross  "an  irregular  mo- 
^^^tJon,  and  caused  it  to  rebound  from  the  globule  of  mercur>*  into 
^^^which  it  should  have  plunged.  "  After  many  fruitless  attempts,'* 
^^^Tays  Prof.  Mitchell, "  an  appeal  was  made  to  an  artisan  of  wonder 
L  fnl  dexterity — the  assistance  of  the  spider  was  invoked ;  his  webj 

^H     perfectly  elastic  and   perfectly  pliable,  was  furnished,  and  thi: 
^"     material  connection  betwcim  the  wire  cross  and  the  clock  ])endu- 
lum  proved  t^  be  exactly  the  thing  required.     In  proof  of 
r/^mark  I  need  only  stuto  the  fact  that  n-  rV  web  hi 

NuUilled  the  delicate  duty  of  m<»ving  the    . .i.ingit,  aoc] 
^aln  permitting  it  to  dip  into  the  mercury  every  second  of  timi 
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period  of  more  than  three  years  I     How  much  longer  it 
'     "    faithfully  performed  the  same  service  I  know  not,  aaJ 
St  .lue  necessary  to  break  this  admirable  bond,  to  makel 

[)m©  changes  in  the  clock.    Here  it  wilfc  be  seen  that  the  same 
reb  waa  expanded  and  contracted  each  second  during  the  whole 
pt'rioil,  and  yet  never,  so  far  as  could  be  observed,  lost  any  portion 
of  it  ity." 

A:  .... .  .'US  timey  there  have  been  placed  on  record  accounts  of 

the  capture  by  spiders  of  small  vertebrate  animals,  as  snakes,  mice, 
:-.  Popular  stories  to  the  same  effect  have  from  time  to 
n  sent  the  rounds  of  the  daily  press,  and  found  utterance 
and  often  illustration^  the  latter  sometimes  of  a  most  original  and 
rema:  ^acter,  in  popular  magazine  literature.     The  great, 

Msm^  i      ''yf  in  such  cases,  between  the  size  and  vigor  of 

CAptive  and  prisoner;  the  confusion  of  the  various  narratives  in 
kW^  as  to  the  species  and  behavior  of  the  spider,  and  the  charac- 
inlicft  of  her  snare ;  the  radical  departure  from  known  food 
habit  of  species  that  are  insectivorous ;  together  with  the  fact  that 
ibe  accounts  all  have  come  from  lay  observers,  have  been  more  or 
lees  lacking  in  scieutlfic  accuracy  and  minuteness  of  detail,  and 
wholly  without  scientific  verification — these  considerations  have 
cauwyl  such  records  and  reports  to  be  discredited  by  arachnologists 
aud  naturalists  generally.  But  there  are  a  few  cases,  confirmed 
by  circumstantial  evidence,  aud  reported  by  observers  of  g(X>d 
reputation  and  careful  habit,  which  deserve  notice. 

The  physical  powers  of  the  Lycoaida,  the  popular  running, 
>und,orwolf  spiders,  are  well  illustrated  by  an  instance  recorded 
the  pro<M'e<lings  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   The  result  as  reported  was  achieved  by  pure  strength 
activity,  without   any  of  the  mechanical  advantages  of  a 
Mr.  Spring,  while  walking  with  a  friend   in   a  swampy 
wood,  which  was  pierc^  by  a  dike  three  feet  wide,  was  attracted 
the  extraordinary  movements  of  a  large  black  spider  in  the 
Idle  of  a  ditch.    Closer  examination  showed  that  the  creature 
had  caught  a  fish!    She  had  fastened  upon  it  with  a  deadly  grip 
'"  *  (m  the  forward  side  of  the  dorsal  fin,  and  the  poor  fish  was 
liming  round  and  round  slowly,  or  twisting  its  body  as  if  in 
(Pig,  2),     The  head  of  its  black  enemy  was  sometimes  almost 
'^  Muder  water,  but  the  strength  of  the  fish  would  not  pennit 
"  submersion.     It  moved  its  fins  as  if  exhausted,  and  often 
it-.-.u-tl.     Finally  it  swam  under  a  floating  leaf  near  the  shore  and 
iode  a  vain  effort  to  dislodge  the  spider  by  scraping  against  the 
ad(»r  eide  of  the  leaf. 

now  closely  approached  the  bank.    Suddenly  the 

of  the  spider  emerged  from  the  water,  and  the 

ader  onee  reached  out  and  fastened  upon  the  irregularities  of 
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the  sides  of  the  ditch.  The  spidor  commonced  tugging  at  hii] 
prize  in  order  to  land  it.  The  observer  ran  to  the  nearest  lioiifle 
for  a  wide-m  on  tiled  bottle,  leaving  his  friend  to  watch  the  strug. 
gla  During  an  interval  of  six  or  eight  minutes'  absence  the  Bpi* 
der  had  drawn  the  fish  entirely  out  of  the  water ;  then  both  creat- 1 
ures  had  fallen  in  again,  the  bank  being  nearly  perpendicnlar. 
There  followed  a  great  struggle,  and  on  Mr.  Spring's  return  the 
fish  was  already  hoisted  head  first  more  than  half  itts  length  out  j 
upon  the  land.  It  was  very 
much  exhausted,  hardly  mak- 

ing  any  movement,  and  was  jf^/Zl^ii-^c^  i  'f 

being  slowly  and  steadily 
drawn  up  by  the  spider,  who 
had  evidently  gained  the  vic- 
tory.   She  had  not  once  quit 
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her  hold  during  the  period  of  a  quarter  to  half  an  hour  of  obeer*  | 
vation*     Her  head  was  directed  toward  the  fish's  i^il ;  she  stopped 
backward  up  an  elevation  of  forty-five  degrees,  dragging  her  cAp- 
tivo  with  her. 

The  observers  wore  unfortunately  unable  to  await  the  issne  of 
the  matter,  and  therefore  caught  the  combatants  in  the  bottle, 
partly  fillerl  with  water.  The  fish  swam  languidly  at  the  bottom 
of  tlie  vessel,  and  the  spider  siofKl  sentinel  on  t)te  surfiuvs  turning 
when  the  fish  turned  urid  wat<'liing  rvery  motion.  Tlie  Ixittl*?  wa« 
set  OKide  and  %isited  aft^^r  an  intHsrval  of  three  houra.  The  spidvr  I 
wt     '        found  dead  at  tlie  bot(  "    '      jnr.  but  the  fish  was  i 

all  'i  lived  twenty-four  ho-  nd.     The  spider  wasi 

three  fourths  of  an  inch  lung  and  weighed  fourteen  grains;  the  I 
fish  was  t'  -        -id  utic  fourth  inch*     ^  ^  *     I  sirty-six] 

grains,      i  Ilt  was  probably  br  ug. 
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One  of  the  most  remarkable  records  of  the  physical  and  me- 
ehaoical  powers  of  spiders  is  made  in  Silliman's  Journal.    The  ac- 
couai  is  suthenticat'ed  by  the  names  ami  statements  of  a  number 
gentlemen  resident  in  the  vicinity  of  the  occurrence,  Batavia, 
Y.    One  evening  Hon.  David  E,  Evans  found  in  his  wiue-cel- 
ft  live  striped  snake,  nine  inches  long,  suspended  by  the  tail  in 
spider's  web  between  two  shelves.    The  snake  hung  so  that  its 
coald  not  reach  the  shelf  below  it  by  about  an  inch.    The 
Ives  -were  about  two  feet  apart,  and  the  lower  one  was  just  be- 
the  bottom  of  a  cellar  window,  through  which  the  snake  prob- 
ily  passed  into  it.    From  the  upjjer  slielf  there  hung  a  web  in 
shape  of  an  inverted  cone,  eight  or  ten  inches  in  diameter  at 
top,  and  concentrated  to  a  focus  about  six  or  eight  inches  from 
under  side  of  this  shelf.     From  this  focus  there  was  a  strong 
cord  mAde  of  the  multiplied  threads  of  the  spider's  web,  appar- 
imtly  as  large  as  sewing-silk,  and  by  this  cord  the  snake  was  sus- 
pended.  A  rude  sketch  of  the  serpent 
raspiMided  in  the  web  was  made  by 
|^*n  eye-witness^  and  is  exactly  repro- 
^Hiuced  at  Fig.  3.   A  close  examination 
^hhowed  that  the  snake^s  mouth  was 
^■entirely  closed  by  a  nu mln^r  of  th reads 
H  vonnd  around  it.    Its  tail  was  tied  in 
r  a  knot  80  as  to  leave  a  small  loop  or 
ring,  through  which  the  ctjrd  was 
f&Aened,  as  seen  in  the  figure. 

Accepting  the  account  as  true,  or 
it  least  prol)able,  I  would  make  the 
Mowing  inferences:  First,  the  de- 
wription  of  the  web,  although  suffi- 
ciently indefinite,  leaves  little  doubt 
that  the  snake  was  originally  taken 
in  a  snare  of  a  species  of  tube-weaver, 
and  most  probably  by  the  medicinal 

spider,  Tegenaria  medidnalis  (Hentz).     The  broad-sheeted  web 
^  of  this  spider  is  frequently  found  in  cellars,  which  are  favorite 
lAants.    It  builds  near  windows,  in  the  angles  and  along  the  sides 
«f  rails,  having  its  tubular  den  in  a  crack  or  opening  laid  along 
l^aa  angle  (Fig.  4).    The  sheet  is  usually  drawn  upward  until  its 
orior  margin  is  higher  than  the  plane  of  the  entrance  of  the 
til»e.    There  is  thus  formed  a  sort  of  pouch  within  which  insects 
often  fall,  and  so  are  readily  captured  by  the  spider,  who  mounts 
ard  at  the  door  of  her  den.     Over  the  door  the  tube  frequently 
^ifies  into  a  sort  of  tower. 

I  had  often  wished  for  an  opportunity  to  follow  up  critically 
oaeof  the  recurring  reports  of  the  physical  powers  of  spiders. 


Pie.  a.— A  SnUOl   SHTAHOLKD  %M  A 
SnOH'B  WlB. 


This  wish  was  gratified  iu  the  summer  of  1882.    An  article  drif 
through  American  newspapers  which  detailed  the  ensnarini'  i-f  a 
living  mouBe  by  a  Kentucky  spider.     I  was  fortunately  ;• 
trace  the  story  to  its  origin  in  the  Lebanon  (Ky.)  Standarvl  ami 
Times.    Correspondence  with  its  intelligent  editor,  Mr.  J.  W.  Hop- 


Fio.  4.— Tbs  Poucb,  Wib«  Toitbk,  avd  Oooooa  or  m  XxDicniAL  BjiDim. 

per,  brought  me  entire  confirmation  of  the  report  from  a  number 
of  trustworthy  sources.  I  think  the  incident  of  sufficient  impor- 
tance Uj  justify  a  somewhat  detailed  presentation.  The  original 
account,  as  published  by  Mr.  Hopper,  is  as  follows: 

**  A  very  curious   and  interesting    spectacle  was  to  be  seea 
Monday  afternoon  in  the  office  of  Mr.  P.  C.  Cleaver's  ]\\  hlo 

in  this  city.  Against  the  wall  of  the  room  stands  a  toi...4...,.  Lall 
de^ik,  and  under  this  a  small  spider,  not  larger  than  a  common 
pea,  had  conntruct^^d  an  extensive  web  r  ■  ,.  floor  (Fig. 

5).     About  half  past  eleven  o'clock    ^  ^         'H,  it  wn^ 

observtMl  that  the  spider  had  ensnared  a  young  mouse  by  passinj 
fi'  '      "  '       web  around  its  UviL    Wlien  first  seen,  the 

b.  t  on  the  flo<jr,  and  could  barely  touch  tli- 

wiLh  its  hiud-feeL    The  spider  was  fall  of  business,  running  u] 
and  down  the  lino  and  occasionally  biting  the  mouse's  tail,  mak< 
iiig  it  struggle  desperately.     Its  effiirts  to  esca]ie  wore  all   uu 
availing,  as  the  slender  filaments  abunt  its  tail  were  too  strvi 
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(or  it  to  break.  In  a  short  time  it  was  seen  that  the  spider  was 
dowly  hoisting  its  victim  into  the  air.  By  two  o'clock  in  the 
Afternoon  tlie  mouse  could  barely  touch  the  fl(x>r  with  its  fore- 
feet; by  dark  the  point  of  its  nose  was  an  inch  above  the  floor. 
At  nine  o'clock  at  night 
the  mouse  was  still  alive^ 
but  mado  no  sign  except 
when  the  spider  descend- 
ed and  bit  its  tail.  At 
this  time  it  was  an  inch 
and  a  half  from  the  floor. 

festerday  morning  the 
ouse    was    dead,    and 

hung  three  inches  from 
floor.     The   news  of 
novel  sight  soon  be- 
came circulated,  and  hun- 
of  people   visited 

He  stable  to  witness  it. 
he  mouse  was  a  small 
'ouMneasuring  about  an 

i&ch  aud  a  half  from  the 

point  of  its  nose  to  the 

root  of  the  tail." 
The  space  given  the 

above  facta  may  seem  to 

some  to  be  in  undue  pro- 

portiaa  to  their  impor- 
tance.   But,  apart  from 
ithe  value  of   positively 
Idetermining  any  point  in 
I  aatumi  history,  the  dis- 

cufflion  has  this  conclusion :  The  capture  of  small  vertebrate  ani- 

tttls  by  both  sedentary  and  wandering  spiders  is  possible ;  the 

one  by  the  mechanical  strength  of  their  snares,  the  other  by  their 
Lphyirical  strength.  There  is  thus  laid  the  foundation,  at  least,  for 
jtbe  prfsuraption  that  such  animals  may  be  or  become  natural 
lio<xl  for  the  larger  species  of  araneads.  This  is  certainly  a  most 
fULportant  fact  in  the  life-history  of  spiders,  and  would  greatly 
^  wdarge  the  range  of  their  habits. 


Flo.  A.— A  Hotrai  BAXOIHO  Ul  A  SnSKB'fl  Smajui. 


Kb.  F.  J.  Moaa,  of  the  New  Zealand  Legislature,  and  ao  extensive  traveler  in 
f*olrn«n4,  raggoste  that  the  deterioration  of  the  natives  of  those  regions  may  bo 
l^*jdg<?to  fnaUy  instruction.   It  is  neither  desirable  nor  expeOient  to  thwart  Na- 
*too  tuuph.    Wbnt  is  most  needwl,  this  anthor  thinks,  is  to  allow  the  islandera  in 
od  (heir  nmnsements  freost-ope  for  the  imflginative  powers  with  which 
awe<],  ftod  tbe  ei«rcise  of  which  is  too  often  foolishly  discouraged. 
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SECONDARY  SCHOOL  PROGRAMMES— FRENCH 

AMERICAN. 

Bt  G£0B0£  W.  BEAMAK. 

THE  general  subject  of  American  secondary  school  programma 
has  been  of  late  yeara  a  most  prolific  one.  What  with  tlie 
relative  or  particular  importance  of  the  mother-ton^e,  classical 
idles,  history,  modern  languages,  and,  more  recently,  manual 
iining,  the  educational  essayist  has  l>een  rather  embarrassed  by 
the  multitude  of  the  topics  presented  him.  As  the  result  of  much 
discussion,  contention,  and  wordy  warfare,  we  have,  however,  to- 
day, certain  secondary  school  programmes,  generally  speaking 
quite  similar  in  their  character,  marking  in  a  more  or  less  defined 
manner  the  routes  along  which  our  boys  are  traveling  on  their 
respective  joumej^s  t-o  college,  to  scientific  school,  or  to  practical 
business  life.  While  there  is  to  be  noted  a  decided  advance  and 
improvement  in  i)edagugical  methods  in  our  secondary  schools 
within  the  last  few  decades,  it  yet  remains  true  that  no  intelligent 
reader  of  the  j>rogrammefl,  as  exhibited  in  the  catalogues  of  our, 

iiouding  endowed  fitting  schools,  and  public  grammar  and  higl 
chools,  can  fail   to  be  struck  by  a  certain  lack  of  co-ordination,! 

"system,  and,  in  most  instances,  by  an  apparent  want  of  a  k' 
appreciation   of  the  real  demands  that  the  present  age   i. 
upon  modern  secondary  schools.    Once  outside  the  old  fixed  Una 
its  of  the  classics,  there  is  to  be  observed  much  disagr* 
among  the  schools  themselves,  both  as  to  the  jtniper  subj 
be  included  in  the  programme  and  the  relative  time  to  be  devoi 
to  the  studies  that  are  placed  in  the  school  curriculum.    "When] 
comparison  of  these  programmes  with  those  of  other  countries 
made,  we  have  at  once  afforded  us  a  ukM  striking  exemplification 
of  how  far  we  still  are  in  this  country  from  any  well-defined  coi 
sensiis  as  to  what  the  modern  secondary  school  programme  reall; 
should  be.     In  view  of  the  revolutionary  period  through  whicl 
the  schools  have  been  passing  during  the  past  thirty  years,  ihis 
perhaps  hardly  to  bo  wondered  at.    The  broadening  of  the  college 
requirements  for  entrance,  largely  brought  about  by  the  demandai 
a  public  sentiment,  no  longer  fully  satisfied  with  purely  niedi 
ral  curricula,  has  in  itself  served  to  call  for  many  modificatioi 

^f  til-  schools' pr !.',     With  Harvard  and  Johnai 

Hopk  ,  [j;  their  doorr  ionts  unequipped  with  thot; 

ditioual  Greek,  there  has  of  course  arisen  a  demand  for  prt» 
tion  in  '    ■  ^  '  '    '  ■>'  been 

tuted  for  •  ^  for  th< 

courfk*s  in  mcxieru  liinguagtaH,  iu  the  mothor-tonguu,  history. 
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particularly  in  scionce  studies^  have  had  to  be  greatly  extended 
or   recast.     The  many  admirable  scientific  schools  and  coUegesi 
aghout  the  country  have  made  demands  for  special  prepara-] 
thai  have  had  to  be  met.     Furthermore,  it  has  come  to  pass  1 
t  the  coll'  'cquisites  in  the  old  classical  stutlies  even  have 

very  c.-^.  .rably  increased.  Altogether  it  may  be  stated 
t  the  demands  made  upon  the  preparatory  schools  to-day  are  ' 
at  least  twenty-five  or  thirty  per  cent  in  excess  of  the 
of  twenty-five  or  thirty  years  ago.  Coincident  with  this 
ication  and  extension  of  preparatory  studies,  there  has 
our  country  a  sentiment  which  to  no  inconsiderable  ex- 
retlnced  the  honrs  devoted  to  study.  A  few  decades  since 
A  lioy  fitting  for  college  with  its  limited  requirements  in  Latin, 
Groeky  and  mathematics,  spent  six  hours  per  diem  in  school,  and, 
M  %  matter  of  course,  expected  to  give  two,  three^  or  possibly 
moro  houn?  to  study  at  home.  Now,  he  spends  four  or  ^yq  hours 
in  iLo  school-room ;  and  the  sight  of  a  text-book  under  his  arm  as 
htf  idly  saunters  homeward  excites  comment  in  the  community  as 
to  the  severe  mental  strain  to  which  school-children  are  nowa- 
days subjected  by  rigorous  masters. 

The  result  of  all  this  is  a  state  of  affairs  to  which  President 
Kliot,  of  Harvard  University,  has  recently  invoked  the  serious 
slleDtion  of  the  American  public*  He  states  that  the  average  age 
of  admismon  to  Harvard  University  has  been  gradually  rising  for 
nuukj  years  *  ■  i^  now  reached  the  extravagant  age  of  eighteen 
yMnandt^M  iis.    He  also  notes  that  in  view  of  the  increased 

time  required  for  the  completion  of  his  professional  education, 
after  leri"'  ^  -  "  V's  it  follows  that  a  man,  thoroughly  preparing 
hhnself  :  is  himself  unprepared  for  self-support  much 

beforre  he  is  twenty-seven  years  old.  This  result  is  by  no  means 
pccnV":-  ♦  Harvard  or  to  Harvard  graduates,  but  holds  true  as 
to  a".  :*'S  in  the  United  States.    Its  remedy,  in  the  opinion  of 

Prwiduut  Eliot,  is  in  both  shortening  and  enriching  our  second- 
ary school  courses  of  study.  As  illustrating  what  other  countries 
hare  succeeded  in  doing  in  tliis  direction,  he  cites  the  school 
Connies  of  France.  The  hours  of  recitation  of  these  courses,  less 
.borate  and  difficult  than  those  of  Germany,  are,  he  claims,  so 
as  hours  of  recitation  are  concerned,  substantially  the  same  as 
OSS  of  this  country ;  yet,  under  them,  the  French  boy  is  better 
.red  for  matriculation  at  seventeen  years  of  age  than  ours  are 
at  nincteeu.  He  therefore  calls  for  a  serious  examination  of  the 
profi^ini&ee  of  Ven8*ngn€inent  secondaire  classique  of  France  in 
compaxison    with    the    programmes    of    American    preparatory 

•  A  piper  n»d  before  thr  PepftrtzDcot  of  StipcriutendencB  of  the  Kational  Edacotional 
iMcdadian  ftS  WaiKl:  uftrv  16,  IS88,  published  in  the  Atlantic  Monthl/,  August, 

Bcnate  bffur.  amercUI  Olub^  ProTidcoce,  It  I..  March,  1889. 
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schools,  Gt3  likely  to  yield  results  which  can  not  but  be  candticiTa| 
to  educational  process  in  this  country. 

As  might  be  expected  from  the  eminence  of  its  author,  1 
aper  of  President  Eliot  has  excited  much  interest  in  regard ' 

*the  French  secondary  echool  programmes.    Much  comment 
resulted  both  as  to  the  facts  and  the  conclusions  arrived  at. 
represented  in  the  address  as  to  the  age  of  matriculat^fs 

'American  colleges  are  only  too  patent.    The  defects  of  the  pr 
grammes  of  the  preparatory  schools  of  this  country  are  unforfeu^ 

Luately  equally  patent.    The  great  need  of  some  readjustment  ( 

'existing  methods  of  our  fitting  schools  and  schools  of 
and  even  primary  grades,  for  the  benefit  of  boys  preparing  to 
modem  collegiate,  scientific,  and  university  training,  is  so  imper 
tive  that  no  friend  of  educational  advance  in  this  country  can  ' 
to  welcome  this  valuable  contribution  to  the  literature  of  the  sub- ' 
ject  given  by  the  President  of  Harvard  Univareity.  But,  not* 
withstanding  his  admirable  paper,  and  the  comment  which  bus 
followed,  so  far  as  one  can  judge  from  the  literature  of  the  con- 
troversy, no  one  has  apparently  made  haste  to  follow  President 
Eliot's  advice  and  make  any  serious  comparative  examination  of 
the  French  and  American  school  programmea  On  the  contran*, 
there  are  indications  that,  with  true  American  inconsequence, 
many  persons  are  already  either  clamoring  for  the  adoption  of  tL« 
French  curricula  forthwith,  as  a  panacea  for  all  our  secondary 
school  deficiencies,  or,  with  great  lack  of  knowledge  and  accurate 
information,  are  condemning  them  outright  as  a  foreign  growth 
quite  unsuited  to  American  soil.  This  is  to  be  regrv^ted  ;  for  i 
snredly  the  comparative  study  of  the  programmes  of  the  two  cotml 
tries  would  give  American  school  boards  and  American  parenti 
much  information  that  should  be  kncwTi  and  accurately  known. 
This  examination  is  additionally  desirable  from  the  fact  that»  iii_ 
his  felicitous  presentation  of  some  characteristics  of  the  lyc^  cd 
riculum,  Dr.  Eliot  seems  to  have  omitted  to  note  some  of 
more  important  features  of  the  programmes  that  give  them  theij 

I  strength,  and  has  quite  failed  to  point  out  how  it  happens  that 

'  French  boy  is  really  enabled  to  pass  his  examinationa  for 
baeaxlauriai  is  leffres  at  the  early  age  of  seventeen  yeara.    It  maj 
Iso  be  said  tlmt  t)\(*  examination  is  likewise  desirable  for  the  i 

that  Prr\si*l*ir.t  Eliot  has  inadvertently  made  some  statec 
as  to  the  French  courses  of  study  that  the  official  pro^ 
hardly  seem  to  warrant. 

In  the  prcHOTit  paper  the  attempt  will  be  made  to  present^  \ 
»mewhftt  more  precise  manner  than  has  been  undertaken 

tY>_   .;i  .i  t:^i:  |^^^,j.^^jjj  details  of  the  curricula  of  not  onlyl 
.  but   nl»o  of  the  secondary  8j»ecial  njohoola 
FVance.    In  connection  with  this,  the  attempt  will  also  be  made  1 
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exhibit,  vilh  equal  precision,  some  facts  as  to  comparative  courses 
in  vt3gue   in  typical  preparatory  schools  of  the   United  States. 
Following  the  suggestion  of  Dr.  Eliot,  particular  reference  will  be 
mide  to  the  Public  Grammar  and  Public  Latin  School  of  the  city 
of  Boston.     To  obtain  the  requisite  data  the  writer  has  first  tabu- 
bled  the  hours  of  recitation  per  week  entering  into  the  puseigne- 
mni  Beeondaire  classique  and  the  enseignement  secondaire  spe- 
cial of  France.    These  tables  have  then  been  brought  into  com- 
parison with  similar  tables,  prepared  on  precisely  the  same  plan, 
of  the  courses  of  study  in  both  the  classical  and  scientific  depart- 
^^wnts  of  certain  typical  fitting  schools  in  the  United  States.    The 
^■onn  of  recitation  having  been  made  the  unit  of  the  tabulation, 
"fte  tables  thus  exhibit  the  total  number  of  recitations  in  every 
subject  taught,  each  year,  and  for  the  entire  course  of  every  school 
rabjected  tc»  this  examination.    From  the  resultant  figures  the 
percentage  of  each  study  to  the  whole  course  has  l>een  also  de- 
rfred.    The  data  as  to  the  French  courses  were  collated  from  the 
laM  official  programmes  of  the  schools,  as  prescribed  by  the  order 
c<f  January  '42,  1885,  for  the  classical  lyc^es,*  and  by  the  order  of 
August  10,   1S86,  for   the  secondary  special  schools.!     The  data 
utoAmtirican  schools  were  derived  from  information  supplied 
by  the  head  masters  of  the  schools  in  question.    The  result  of  this 
Ubttlation  lias  been  to  exhibit  in  full  relief  the  curricula  of  both 
es,  and  to  bring  into  graphic  view  some  very  striking 
of  difference  in  the  courses  of  study  as  carried  out  in  the 
nch  and  American  schools,  as  well  as  to  expose  many  singnlar 
'erences  of  practice  obtaining  in  our  own  schools.    The  large 
that  these  tables  would  occupy  precludes  their  publication 
connection  with  this  paper,  but  the  methods  of  compilation  are 
mentioned,  in  order  that  such  statements  as  may  be  made  by 
initer  as  to  the  details  of  the  courses  of  instruction  in  both 
ries  may  be  depended  on  as  being  as  absolutely  correct  as  a 
and  conscientious  tabulation  can  make  them. 
The  programmes  thus  compared,  at  once  exhibit  two  most  im- 
►rtant  facta  to  which  President  Eliot  has  made  no  reference 
ver,  viz.:  that  if  a  boy  in  France  is  prepared  for  raatricu- 
at  seventeen  years  of  age,  instead  of  nineteen,  as  with  us,  it 
ilue(l)  to  the  fact  that,  between  the  ages  of  eight  and  seven- 
the  French  boy  devotes  more  time  to  study  than  the  Ameri- 
Cm  boy;  and  (2)  to  the  further  fact  that,  with  his  increased 
UDoant  of  reading,  the  French  lad  has  had  eliminated  from  his 
tapparotory  course  the  serious  study  of  subjects  considered  by  the 

^P*  Wm  d*£tadtt  dn  Lyc6c»— Prognunroei  dc  1' Enseignement  clas&tquc     Parig :  Mai- 
MttMMnmfM. 

ffUm  €tMt%  H  Pr(^r«mroefl  de  rEoscifrnemcot  sccoodaire  «p6cial  d&M  lea  Ljc^ea 
ttOsDIs**  pnaorit  par  At^U  Ju  10  Aout,  1886.     Paria  :  Uftison  DcUlain  Frdres. 
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French  school  authorities  non-essential  to  that  particuLir  conrp^. 
but  which  with  us  are  still  firmly  intrenched  in  every  v- 

tory  school  programme ;  in  brief,  that  the  results  obtaint'ii  .. 

the  French  programmes,  in  both  the  classical  and  scientific  prv- 
[)aratory  schools,  are  due  to  honest  hard  work,  p' 

tinued  for  a  term  of  years  on  a  well-defined  plan,     i       

acterized  by  a  complete  disjunction  of  the  courses  that  l4^  t« 
college,  from  those  that  are  intended  for  youth  for  whose  ati*' 
pated  career  in  life  a  knowledge  of  the  classical  language*  L^ 
ieeraed  e-ssential. 

A  comparative  oxamination  of  the  programmes  of  the  Bot^toQ 
Latin  School  with  the  French  lycde  course  brings  out  this  excess 
of  hours  in  the  French  school  very  prominently.  The  French 
boy,  in  his  ten  years'  sojourn  in  the  lyc^,  spends  8,560  hours  in 
the  recitation-room,  while  in  the  corresponding  course  in  Boston* 
the  recitation  hours  are  7,790  only.  With  a  ton-per-cent  excc«8 
in  recitation  hours,  and  a  corresponding  increase  of  study,  it  ia 
evident  that  the  two  courses  can  not  be  considered  "  as  sul>6taa- 
tially  of  the  same  strength."  However  much  we  might  "enrich" 
our  curricula  by  imitating  French  methods,  it  seems  quite  clear 
that  we  certainly  could  not,  by  this  process,  hope  to  "shorten" 
them  any. 

Turning  to  the  relative  assignment  of  time  to  the  subject! 
taught  in  common  by  the  two  schools,  there  is  to  be  noted  aLn 
one  other  point  where  the  statistics  and  Dr.  Eliot  are  at  Vir  ' 
One  searches  in  vain  for  that  "preponderance"  of  time  g- 
the  French  language  in  the  lyc^es  as  compared  with  the  instrue* 
tion  in  the  English  language  in  the  Boston  Latin  SchooL    In  facU 
the  "  preponderance  "  is,  on  the  contrary,  altogether  on  the  side  of 
the  Boston  schools,  where  over  twenty-eight  per  cent  of  the  whole 
course  is  devoted  to  the  mother-tongue,  to  only  20*8  per  cent  in 
the  lyc<5e8.    This  is  an  interesting  fact,  which  will  doubtl*»6B  be 
surprising  to  most  readers.    It  is  a  prevalent  opinion  in  the  ' 
States  that  in  our  schools  too  little  time  is  devoted  to  the  slu..^,    . 
our  own  language.    And  lest  it  may  be  urged  that  this  "prepoa* 
derance''  is  offset  by  the  ninehr.  '  rse  per  week  in  j '   "        *^>'i 

given  in  the  last  year,  where,  T^-  t  Eliot  states,  *'  i 

sumes  almost  exclusive  possession  of  the  programme,"  it  may  i 
said  that,  according  to  the  official  propi  this  cln' 

l>o  legitimately  made.    The  course  of  \A  iiy  in  qi: 

•  Tho  profn^unrae  of  the  BoAton  Latin  Sohool,  embracing  six  toaw  of  rtudf.  •n.i  iViH 
of  U)Q  Krench  Irr^N  t«D  jf^T\  tli«ra  htra  bcoo  profixcd  Id  tb«  Ubl<«i  of  Uiv  t^ 
—for  puriKMv*  of  ccrop&rl«OD — Iho  reoluiion  Unur»  of  four  ;c«r»  of  the  (rriTnTt 
OuurMvi  prvUmiiunr  to  It     AU  rtti^ttmsm  xa  Him  Utin  Si'liool  counes  lu  tln^  in;    t\ 
therefore,  be  atiilentoDd  &«  >    '  "Mult  fif  tabulation  of  (oo  jcats'  school  < 

not  that  of  the  aii  yekx%^  cc  i  Sobool  proper. 
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braces  the  elements  of  psychology,  logic,  tuorals^  aad  metaphysics^ 
^ft^'  '  "  '  of  the  principal  schools  of  philosophy  and  the  van- 

Hu    ^  ,  liical  authors.    In  connection  with  the  last-mentioned 

l/rancb  of  the  course,  as  is  natural,  considerable  prominence  ia 
^vea  to  thf*  French  philosophical  writers,  and  one  hour  per  week 
the  nine  ii*  expressly  devoted  to  the  Latin  and  Greek  authors. 
cour^  of  pliilosophy,  admirable  as  it  is,  and  interesting  as 
it  may  be  to  the  average  youngster  of  seventeen  years, 
sense  be  properly  classed  as  an  adjunct  to  the  mother- 
ague  instruction,  except  in  so  far  as  history,  geography,  or  any 
•  branch  of  study,  carrie<l  on  iu  the  vernacular,  can  be  so  con- 
In  the  programme  it  is  very  properly  classiQed  by  itself. 
'  to  the  courses  in  modern  languages,  there  is  certainly 
..;  -  tion  as  to  where' the  preponderance  lies.  In  the  French 
the  living  languages  are  made  prominent  from  the  prepara- 
year,  and  the  strength  of  the  course  developed  in  the  first 
I  years.  The  total  is  1,000  hours,  or  11*7  per  cent  of  the  whole 
,  compared  with  380  hours,  or  4*9  per  cent  only  in  the  Bos- 
-  '  •!,  L.atin  and  Greek,  which  naturally  form  the 
ttxce  of  the  French  classical  course,  are,  as  one 
tfal  exjiect,  much  more  prominent  than  with  us.  Tlie  Latin  is 
"  }qni^me,  the  pupil  eleven  years  of  age,  with  ten  hours 
.  per  week,  and  is  continued  with  reduced  hours  for 
giving  a  total  of  1,500  hours,  against  1,293  hours  at 
'^n  Latin  School.  In  the  last  year  {dasse  de  philosophit) 
-ical  study  of  Latin  is  omitted,  but,  as  above  stated,  one 
^ur  per  week  of  the  nine  allotted  to  philosophy  is  devoted  to 
reek  and  Latin  authors,  the  original  texts  being  freely  employed. 
reek  is  begun  in  the  second  term  of  the  fourth  year  of  the  course, 
^Q  pnpil  twelve  years  of  age,  with  two  hours  per  week  for  the 
of  the  year,  and  is  contmued  through  the  dasse  de  rhetoriqtie* 
ten  together,  the  Greek  and  Latin  recitations  of  the  French 
ri40  hours,  contrasted  with  1,805  hours  in  the  Bos- 
I  "     ■  ■  i. 

The  importance  attached  to  drawing  in  the  French  scheme  of 
'-    ^'m  is  shown  by  the  considerable  time  devoted  to  it.    This 
:  striking  contrast  to  the  almost  general  neglect  of  this 
^portant  branch  of  education,  not  only  at  the  Latin  School  of 
stOD^  but  at  nearly  all  classical  fitting  schools  in  the  United 
In  the  French  lyct^e  7*9  per  cent  of  the  whole  course  is 
roted  to  drawing ;  in  the  Boston  Latin  School  the  percentage 

Among  the  various  illustrations  of  the  diflferenoe  of  the  two 


t*  In  IW  laiio  School  iirnperno  itiatruction  in  drawing  U  given.    T he  peroeaUge  referred 
Ml  k  iksifvl  tfon  Uio  preceding  grammjirechool  courses. 


coD«f»  viftsBj 


t»  Mb  to  fit  alin^rfcr^ 
rr  per  €^fc  (#  1b»  vfcok 

eoorae^    In  thej 
^  ii  ir5  per  cent 
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ItsttiiBteiy,  »of  gcoMml 


with  the! 

m  rimfmi  of  it : 

u  well  M  la  tbe  dEa«c  dk  lBtfr?wf  fQlkm]B&  the  aDoi: 

deroied  to  wimfitt  ■■ilt—lii  ■!  v€i&  in  vliole  numbers,  mexital| 

c»  Ukd  to  the  solTin^  of  eamj  pffobkouL    In  orp^Hm' 
fear  of  tlw  coarae)  are  added  decbaal  avmbers  azul  tlie 
fly^tem,  with  drawing  of  gewtnetncal  figorefi.    In  th«  next  year 
there  ia  a  rerkw  of  work  ot&  whole  nnmberay  a  continnatiou  of 
mental  er&erciaea  and  problcana,  and  decimals;  work  on  fractiOM^ 
iji  entered  upon,  and  el^fmentarj  geometry  is  liegnn.    In  the  TOO 
<■'     "       >*#ar  arithmetic  i*  continned,  with  the  stndyof  the  rule ' 
t!  iitere«it,  flificonnt,  with  simple  problems  in  alligation.  ft_ 

detailrtd  reTiew  of  the  metric  system,  and  with  further  very  de 
mentary  geometrical  ir  -  '  Inqwdritme,  theorct^  - 

otry  is  boguQi  with  one  *  <n  per  week.    In  troisii 

hours  per  week  are  devoted  to  a  review  of  arithmetical 

*  The  |>prcpnUf(r  of  hrium  doroted  to  rrdtatiocu  hi  nuuheouutcs,  la  audi  tTpkmi  1 
.  aobooU  of  the  1'nlleil  Sutca  u  bare  auppUed  daU  to  the  vrieer,  U  u  foUovs  ;  Ftoi^toti  1 

boot  (with  four  ytm*  grtmm&r-tchoul  coumc  added),  17*8  per  ccdC     ik^i  -^^^ 

'9ebool  (wlUt  t«o  yrari*  grmmniftr-«choc)t  oounic  ftdtli^),  lAAper  (cat     ninoi'-  .*^^axk}^ 

£x<>Ur,  N.  II.,  cUmU«1  mur««,  905  )ivr  cvnt ;  i»civntifio  oounw,  S<^'9  per  oenL     WIUSMa 

Seminary,  K*Athainpt<tn,  Mik»«,t  olu»cal  course.  30*7  pirr  ornt;  »oi«nUflc  ooursc:,  Sft'^fW 

«At     rbUllp*  A«^d('iii7.  Auduvnr,  Uajm.,  dMslcftl  coanc.  %it  per  cent;  adeBtlfle  6^llf«^ 

Vt  pm  cent    BL  V%mV»  Sohool  S.  H.,  clMeical  courve,  24-9  per  oeat ;  adfftilflf 

,  tTB  par  ocnt.     Lurrcno^  cl,  lawrencfrUlc,  N.  J^  cUidal  coanc,  17  |Kr_ 

MiMtUI«  eounw,  St'7  |vr  oMi,    fiu  lUrk*«  School,  ^uUtborouf>fa,  lUaa^  sxcla 

»  fV4  par  c«nt    l>mihtlMi  tbeM  |wreaaUg«i  msf,  in  mom  uf  the  sdMata  < 

1  or  Aiurio>wJ  In  tko  oMv  ot  certain  puplb ;  but  tbc^ rcprwcnt  iJbo  i 

i  M  prooeribod  for  ik*  major  poKlna  of  tHam.     VUm  rtitiMT^'^W  th^  AmTi 

I  itlJilrtmi  BHhoili  of  trrattaont  of  th«  matbomatJoal  quMlton 

,  via  U  ttd9foioo4  ohMi  U  U  furib«r  alaloa  %haX  (bo  pt^^ 

I  b  tko  rhMw4  t5<4o  oo«ai«o  W  oitl;  8-1  por  <m<  and  In  \h»  •eaiadar7  «p»«ial  i 

•nHUvo  MO  ooaafclwfJ  tiy  iko  ffWaek  to  be  vipedoOj  procnlncDt,  ob); 


J 


lentAry  algebra  is  boguu,  and  geometry  is  continued.     In 
!  de  rheiorique  (ninth  year  of  the  course),  two  hours  a  week 
devoi^sl  to  recitations  in  solid  geometry  and  cosmography ; 
jflpd  in  the  last  year  {classe  de  philosophic),  four  hours  per  week, 
Bi'  tl  to  a  comi»lete  review  of  the  work  of  the  previous  years 

^i,. ...... .I'tiCy  algebra,  and  geometry. 

^■It  must  lie  admitted  that  in  this  country  the  mathematical  in- 
^Buct*  tched  above,  would  be  thought  to  afford  a  somewhat 

Bbagti  _i  for  a  young  man  intending  to  proeent  himself  for 

examinatioa  at  any  of  our  American  colleges,  with  their  present 
math*  1  prerequisites.     It  is  also  obvious  that  the  Fi-ench, 

who,  ii  ng  to  President  Eliot,  "  are  quit-e  as  skillful  with  num- 

bers as  the  Americans,"  do  not  gain  a  skill  in  " ciphering"  in  the 
dassir'  '"  V*  course.  This  proficiency  is  obtained  elsewhere,  as 
.  b-  r  shown.    The  French  are,  indeed,  not  only  skillful 

ibers,  but  are  as  a  nation  eminent  for  their  mathematical 
' ;  and  their  management  of  the  much-vexed  problem  of  the 
time  to  be  devoted  to  elementary  mathematical  branches 
clttssjc-al  fitting  schools  commends  itself  to  the  serious  con- 
I  of  American  educators.    A  comparative  exhibit  of  the 
fc^'o  and  Boston  School  courses  clearly  shows  that  it  is 
of  hours  of  recitation  as  a  whole,  and  in  no  small 
holding  of  mathematical  studies  in  abeyance,  that 
French  are  enabled  to  accomplish  what  they  do  in  the  way  of 
'   >ys  to  college  at  an  early  age.    Give  to  the  Boston 
Mcre,  ten-i>er-cent  increase  of  recitations,  plus  the 
ference  existing  at  present  between  the  respective  hours  given 
Fma*'         '^^al  studies  in  the  IjTde  and  Latin  School  courses,  and 
\  ha  hoiurs.    This  is  more  time  than  is  at  present  devoted 

to  lAtin«  in  the  Boston  Latin  School,  during  its  entire  six  years' 
It  still  more  closely  represents  the  difference  in  the  re- 
ire  hours  given  in  the  two  countries  to  modem  langtiages  and 
]\  the  hours  of  the  entire  course  in  philosophy  added. 
.^,  ...iowB — reversing  the  point  of  view — that  Harvard  has 
slightly  reduce  its  requirements  in  mathematics  to  the 
&nch  lyc^  standard,  to  enable  it  to  obtain  from  its  matriculates 
\  coming  at  least  from  the  Boston  Latin  School — not  only 
the  attainments  in  philosophy  considered  so  desirable  by  its  presi- 
* -'rable  proficiency  in  such  other  branches  of 
.^      !  me  as  its  honorable  faculty  may  "elect"  to 

t  public  sentiment,  and  especially  in  view  of 

.:•  uts  in  mathematics  on  the  i)art  of  American 

legem,  it  is  not  probable  that  we  can  lcK)k  for  a  reduction  in 

^]  studies  in  our  classical  preparatory  courses  to  the 

d  by  the  programmes  as  existing  in  France.     But 
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that  the  protest  against  the  excessive  and  unnecessary  time  giren 
to  mathematical  instruction  in  all  our  schools  which  has  be^n, 
will  continue,  none  can  douht.  As  is  well  known,  no  primary  or 
secondary  school  programme  of  this  country  can  he  scratcbod 
without  revealing  an  omnipresent  Tartar  known  as  arithmotic 
This  mathematical  Cossack  is  ever  found  firmly  settled  in  hts 
saddle,  and  foraging  for  subsistence  hither  and  yon,  upon  friend 
md  foe  alike.  The  result  is,  that  in  the  classical  preparatory  school 
the  hoy  is  hamy>ered  and  handicap[)ed  by  serious  mathematical 
studies  which  absorb  time  that  he  could  more  profitably  devote  to 
his  mother-tongtie,  to  modern  languages,  and  to  science  studir^' 
On  the  other  hand,  in  the  scientific  or  English  courses,  the  p\.; 
fitting  for  the  scientific  school,  or  for  business,  is  forced  to  tak«? 
unwelcome  draughts  of  Latin*  These  last  are  somewhat  diluted, 
it  is  true,  and  are  given  perhaps  on  the  general  principle  entering 
into  the  administration  of  certain  family  medicines,  x\z,,  that  if 
not  of  any  direct  8er\'ico  to  the  patient,  they  can  do  him  no  pos- 
sible harm.  But  in  point  of  fact,  while  as  a  rule  the  Latin  given 
in  these  brief  courses  can  be  of  little  or  no  value  to  a  pupil  fitting 
for  the  scientific  school,  time  is  taken  from  subjects  haWng  a 
direct  personal  bearing  on  his  future  career.  It  is  interesting  to 
note  how,  in  France,  this  feature  of  instruction  is  managed. 

A  French  boy  having  passed  through  the  grades  of  the  Ijrrfe^ 
classique,  as  exhibited  in  the  preceding  table,  and  intending 

^devote  himself  to  a  literary  profession,  proceeds  without  further 
lo  to  his  examination  for  the  bocccdaureoi  ^s  leUres  wherein  J 
aathematics  plays  but  a  subordinate  part,  as  is  indicated  by  tl 

^«mall  percentage  of  time  given  it  in  the  lyc<?e  course.  But,  foi 
the  benefit  of  graduates  designed  for  the  national  achools,  or  tot 
lose  who  prefer  to  present  themselves  for  examination  for  tho^ 
ccalauT^ai  As  scieiice  instead  of  ks  letires  post-graduate  lyc 
mathematical  courses  are  instituted.  The  dasse  de  maihima^ 
fiqnes  il^menfairejt,  for  instance,  has  for  its  object  tli-  "  -  ot 

matters  comprised  in  the  programmes  of  the  haccalnv;  isd 

ences,  as  well  as  those  of  the  military  (Saint-Cyr),  the  navfd,  i 
forestry  schools  and  the  central  school.    Thecurriculi         '  tl 
Dlass  devotes  seven  and  a  half  hours  per  week  to  ni..  nIcb," 

four  and  a  half  hours?  to  science  studies,  two  each  to  the  motber- 

^iongue,  Latin  and  modem  languages,  three  hours  to  hist*^         ' 

^graphy,  one  hour  to  philosophy,  and  four  hours  to  di 
This  course  is  of  but  one  year.     It  isustially  taken  by  pupiLs  frt'in 

,  the  cJasse  de  rh6iorique,  but  may  be  taken  by  pupils  from  the 
9se  de  phUosophie  who  wish  to  review  and  increase  thnir  mati»iv 
aatical   att  f^.    A  much  stiflFer  and  more 

rdrill  in  nmti. ::,s  is  afforded  Ly  the  dassc  de  .      ^^ 

»jtecia2es.    This  course  is  also  of  but  one  year.    The  instnic 


Jvei  in  this  class  has  for  its  object  the  preparation  of  pupils  who 
IttTe  completed  the  lyc^e  course,  and  who  jjurposo  entering  the 
poJjtechDic,  the  superior,  or  the  central  schools.  None  are  ad- 
mitted to  thie  course  who  have  not  previously  manifested  an  apti- 
tude for  it.  The  hours  of  recitation  per  week  are,  mathematics 
ekren  hours,  descriptive  geometry  three  hours,  physics  and 
chemistry  five  hours,  natural  history  three  hours,  French  lan- 
guage two  hours,  modern  languages  two  hours,  history  and  geog- 
r^ihy  three  hours,  and  drawing  two  hours  ;  total,  thirty -one 
bourfli 

The  instruction  to-day  given  in  France  under  the  name  of  Ven-^ 
tei^nemeni  secondaire  spickU  has  found  a  secure  footing  only 
after  many  years  of  violent  discussion  and  constant  opposition. 
Its  career,  however,  has  been  steadily  advancing  and  gaining  in 
public  consideration  ever  since  its  organization  in  1865.  Its  pro- 
gramine  was  extended  and  revised  in  18S1,  and  in  1886  it  was 
organised  on  its  present  basis.  The  courses  of  study  have  been 
framed  ^^ith  especial  reference  to  the  requirements  of  a  large  class 
of  pupils  of  good  social  position,  who  have  neither  the  desire,  the 
tastes,  nor  perhaps  the  leisure  for  long  years'  study  of  dead  lan- 
guages. It  is  a  response  to  the  needs  of  a  large  class  for  a  prepa- 
ration for  actual  life  in  various  careers,  which  the  classical 
coursee  are  incapable  of  giving.  The  school  is  in  a  sense  the 
BAakchide  of  the  French,  differing  from  its  German  congener, 
boirever,  by  the  entire  elimination  of  Latin  from  its  programme. 
The  course  comprises  six  years  of  study,  crowned,  at  its  success- 
ful termination,  by  the  diploma  of  hachelier  de  Venseignement 
^wofndaire  special,  the  possession  of  which  entitles  the  holder  to 
idmiasion  to  the  examinations  for  the  bacccUauricU  ^s  sciences^  for 
lie  military  school  of  Saint-Cyr,  find,  with  the  exception  of  the 
ta^  Polytechnic  School,  which  still  holds  to  its  classical  requirements, 
^fe  tu  other  national  schools  with  requirements  of  a  general  similar 
Hj^icter. 

^^Hbwever  interesting,  as  an  illustration  of  French  school  meth- 
^  ods,  the  curriculum  of  the  secondary  special  schools  may  be,  the 
••verity  of  the  course,  as  a  whole,  renders  it  unlikely  that  it  will 
»f«r  be  very  closely  imitated  in  this  country.  The  recitations 
here  range  from  twenty-five  to  twenty-nine  hours  per  week,  giv- 
ing, for  the  whole  course,  6,360  hours,  against  4,3G0J  hours  in  the 
American  representative  of  the  same  type  of  school.*    The  oflScial 


Vtnp7  \ 


*  Am  lh0  ■eooodiry  itpc«.il  nchooU  of  France  occupy  &bout  tho  Biimo  place  in  tbe 
tjttem  M  Lhe  upper  cliutsefl  of  graminar  schools  and  the  EnglUh  high  schools 
r  in  oor*,  the  French  proprammes  of  Ihesc  schools  have  boen  brought  by  the  writer 
iUo  comparlMm  with  a  typical  AroericAU  school — the  courses  of  the  two  upper  classes  of 
t^  grasBOiar  schooU  and  tboM!  of  the  Eoglisb  High  School  of  Ooflton  being  employed  as  a 
Mr  AuMfieaa  rv|ir«»<mUUve. 
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programme  shows  that  the  instruction  of  these  0,360  recitailoa 
hours  are  distributed  as  follows:  Mother-tongue,  1,(X)0;  modem 
languages,  1,100;  history,  300;  geography,  280;  mathematics, 
1,080;  science  studies,  fiCO ;  drawing,  9B0 ;  penmanship,  160;  book- 
keeping, 80;  morals^  -40;  legislation,  80;  political  economy,  40; 
j>hilo80]>hy,  KXi.  The  ages  of  the  pupils  average  eleven  years  in 
the  first  and  sixteen  in  the  last  class.  The  recitation  honrB 
a  pupil  parsing  through  the  last  two  grades  of  the  grammarl 
school,  and  the  four  years'  course  of  the  English  High  School  in 
Boston  are,  barring  certain  changes  on  account  of  options,  as  foV 
low:  Mother-tongue,  1,111^;  modern  languages,  404;  history, 
670;  geograi)hy,  152 ;  mathematics,  722;  drawing,  760  ;  book-keep- 
ing, 95. 

Here,  again,  as  in  the  case  of  the  French  classical  lyc^  course, 
the  instruction  in  the  mother-tongue  is  found  to  be  less  than  i 
the  American  representative  schooL  The  hours  devoted  to  mod- 
em  languages  (1,100)  are,  in  fact,  somewhat  in  excess  of  thoso< 
given  to  French  (1,(KX^),  and,  it  may  be  added,  are  in  most  marked 
contrast  to  the  time  allotted  to  the  same  study  in  the  Boston 
High-School  programme  (494),  even  after  the  latter  has  receined 
a  credit  under  this  head  for  a  certain  number  of  hours  that  in 
point  of  foot  are  used  by  many  pupils  for  Latin. 

Mathematics,  which,  as  has  been  seen,  plays  but  a  subgidiary 
r6ie  in  the  classical  lyc^e  course,  in  the  secondary  special  course 
assumes  more  prominence  comparatively,  the  aver*age  being  44 
hours  against  Z\  hours'  recitation  per  week  in  the  typical  Ameri- 
can programme.    Yet  even  here  it  is  not  up  to  what  may  he 
termed  the  United  States  standard.    A  tabulated  exhibit  of  the 
hours  of  the  classical  courses  of  the  two  countries  shows  that  aa    , 
average  of  only  one  hour  and  fifty  minutes  per  week  is  given  tofl 
lathematics  in  the  classical  lyc<5e  course,  compared  with  an  aver-^ 
je  of  three  hours  and  forty  minutes  in  the  Boston  classical  school 
course,    A  comparison  of  that  course  with  the  French  secondary 
special  programme  develops  also  the  fact  that  a  typical  American 
classical  school  not  only  devotes  more  hours  t^^  mathematics  th; 
the  French  consider  essential  for  a  preparatory  scient*" 
but  alst*  exhibits  the  further  surprising  fact  that  the  E< 
lish  High-School  course,  with  two  years  of  grammar-grade  school] 
priifixe<l  to  it,  actually  gives  less  time  to  mathematics  than  is 
\^)W.\\  to  that  study  in  the  six  years'  course  proper  of  the 
School.    And  this  is  not  by  any  means  peculiar  to  the  Bo«ioaj 
school  courses.     The  programmes  of  other  schools  exhibit  n 
ment  of  the  mathematical  subjects  quite  similar.    At  V 
Exeter  precisely  the  sumo  number  of  hours  is  given  to  mathemat- 
ics in  the  classical  and   scientific  coursefi.     At  Williston,  oven 
after  adding  the  course  in  surveying  to  the  mathematics,  the 
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itagQ  of  the  latter  to  the  whole  course  is  less  than  ou  the  clos* 
bedside. 

From  the  data  here  given  it  seems  clear  that  if  ve  are  to  hope 

pmt  our  schools  on  anything  like  an  equality  "vrith  those  of 

',  to  say  nothing  of  those  of  other  civilized  countries  of  the 

certain  modifications  of  our  school  programmes  have  cer- 

[y  to  be  made.    First  and  foremost  among  those  changes  there 

seem  to  l>e  indicated  a  need  for  a  certain  specialization  of 

school  courses  with  reference  to  the  different  demands  made 

the  schools  by  different  classes  of  pupils.    That  our  schools 

primary  and  secondary  grade,  as  they  stand  to-day,  do  not  re- 

>Dd  to  the  varied  requirements  of  American  society,  seems  quite 

ioua.    The  complaint  of  President  Eliot  sufficiently  indicates 

shortcomings,  so  far  as  a  preparation  for  college  is  con- 

For  many  years  professors  and  teachers  at  scientific  and 

ical  schools  have  mourned  the  dearth  of  preparatory  schools 

*t  should  give  them  pupils  not  handicappe<l  by  great  deficien- 

in  training  of  the  powers  of  observation.    Business  men  are 

;te  unanimous  in  their  belief  that  the  schools  do  not  afford 

Bitififactory  training  for  commercial  pursuits,  while  he  who 

may  read  their  many  deficiencies  for  the  constantly  increas- 

class  of  pupils  whoso  period  of  school  life  terminates  in  the 

grade. 

T1k»  main  cause  of  the  present  stage  of  development  of  the 

tOol  system  is  not  so  deeply  hidden  that  one  has  to  search  long 

It    The  average  American  school  programme  at  the  present 

is  simply  a  living  illustration  of  a  development,  on  Amer- 

lines — influenced  and  modified  by  national  characteristics 

^f  the  old  educational  theory  that  literature  and  language  are 

the  basis  of  all  mental  culture  and  training.    The  educational 

•tractur©  reared  on  this  theory,  beset  and  more  or  less  dam- 

•^  by  modem  assaults,  has  been  repaired  hero  and  patched 

^' •  >-,  but  the  old  framework  and  the  old  foundations  have  ever 

r:riuined  to  cramp  intelligent  reconstruction  and  practical  re- 

fona.    The  result  is  in  the  main  a  hotchpotch  with  which  no  one 

i«  thoroughly  satisfied.    It  would  seem  to  bo  a  clear  case  of  the 

old  house  repaired  and  refurnished,  until  it  is  satisfactory  to  no 

«a    It  is  passing  strange  that  the  school  system  of  the  United 

Blatea,  in  reepect  to  its  want  of  specialization,  should  stand  almost 

niqna  among  the  many  examples  of  the  national  aptitude  in 

•dopting  means  to  ends.    In  business  life,  in  professional  life,  iu 

industrial  pursuits,  our  nation  has  shown  itself  peculiarly  clever 

b  its  concentration  of  labor  in  systematic,  well-defined  channels 

having  special  reference  to  the  results  to  be  attained.    Yet,  when 

we  come  to  compare  our  school  programmes  with  those  of  other 

T^onp,  we  not  only  find  that  we  do  not  do  as  much  school  work, 
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nor  as  satisfactory  work,  bat  that  vrhat  we  do  is  done  in  an  aalKj 

Lquated  and  unscientific  manner.     In  France,  for  example,  na 

r£ad  a  school  system  that  in  its  superior  primary  course  givtt 
to  the  child  of  the  humblest  artisan  not  only  a  solid  foundatioo 
in  all  essentials  of  mother-tongue  instruction,  but,  by  moanjs  of 
its  complementary  courses,  in  manual  training  and  modern  lan- 

I  guages  as  welL  We  likewise  find  a  clean-out,  well-defined  coune 
in  the  special  secondary  schools  for  the  child  who  seeks  prep 
aration  for  commercial  or  professional  life  by  modem  meihJ 
ods ;  while,  by  the  systematic  arrangement  of  its  classical  lye 
course,  results  are  achieved  which  excite  the  admiration  and  euT^ 
of  the  president  of  one  of  our  most  honored  universities.  Turu* 
Ing  to  our  own  programmes,  we  find  what  can  only  be  char 
ized  as  a  more  or  less  futile  effort  to  build  on  one  f oundatio 

[several  distinct  structures,  each  one  of  which  is  diverse  in  the 

Ifipecial  ends  sought  to  be  accomplished.    In  our  effort 
everything,  we  have  failed  to  do  anything  sufficiently 
entitle  it  to  favorable  comparison  with  the  results  attained  by  J 
more  skillful  apportionment  of  labor. 

We  can  also  loam  from  the  French  programmes  that  if  Amer- 
ican schools  are   to  accomplish  results  comparable  with  those 
attained  in  France,  American  children  have  not  only  to  work  on 
more  specialized  linos,  but  have  also  to  work  more.     There  can_ 
be  no  doubt  that  the  outcry  against  "long  school  hours' 
"  home  study,"  which  for  many  years  past  has  been  so  rei8oniiD| 
in  this  country,  has  seriously  affected  the  efficiency  of  our  ache 
As  the  exhibit  of  school  ])rogrammes  here  given  shows,  the  avcrag^ 
hours  of  recitation  in  American  fitting  schools  are  very  conaiLj 
erably  less  than  in  those  of  France.    And  those  of  France  are 

t  about  an  equal  doji^ree  less  than  the  hours  of  the  German  gymi 
aia  and  Realschulen.    It  is  full  time  that  a  halt  be  called  on 
further  progress  of  this  absurd  clamor.    The  idea  that  a  healthl 
American  boy,  between  the  age  of  eight  and  fift*^n  years 
of  school,  as  he  generally  la  in  these  days,  at  from  one 
o'clock,  should  not  do  a  certain  amount  of  systematic  study  a| 
home,  certainly  can  but  be  charact<*rized  as  absurd.   It  is  prol 

P that  but  few  persons,  who  have  not  made  sin^cial  inquiry  in  i 
to  it,  appreciate  the  extent  to  which  this  sentiment  against  outol 
school  study  now  prevails  in  this  country.  If  it  has  had  the « 
of  crippling  the  public  schools,  it  may  be -said  that  it  has  reall] 
Jyzed  many  private  ones  where  tl 

^advanc«d  age  of  pupils  entering  i  ^  .^«.. 

well  as  the  advanced  age  of  col]<<'     n  i  f  riculates,  is  to  a 

^ext4>nt  due  to  this  disi- 

rdronto  reguhir  system 
collecting  the  data  for  this  paper  the  writer  has  been  pleased 


rtain  that  on  the  part  of  certain  endowed  home  fitting  schools 
ftblisbed  on  re-         '     vidations,  direct  cflforts  are  being  made  to 
steract  these  «  cies  of  earlier  years  by  a  systematic  reg- 

olation  of  pupils'  time — both  as  regards  study  and  recreation. 
The  result,  lus  could  be  anticipated,  is  a  marked  broadening  of  the 

E>ol  coarse,  as  well  as  a  decided  decrease  in  the  ages  of  the 
or  class  pupils.    It  is  because  of  the  possibilities  in  this  direc- 
,  as  well  as  to  respond  to  the  rapidly  increasing  demand  in 
the  nnited  States  for  them,  that  thoroughly  good  preparatory 
home  schools,  which  shall  fit  boys  for  college  and  scientific  school 
^^a  rational  manner,  are  now  esi)ecially  in  request.    The  average 
^Bme  school  that  fits  for  everything  or  anything,  and  that  is  a 
fraud  from  its  glossy  catalogue  to  its  ornate  diploma,  is  suffi- 
ciently well  known  to  the  average  parent,  and  is  not  here  alluded  to. 
The  home  schools  now  needed  to  meet  our  modem  requirements 
can  have  an  existence  only  by  virtue  of  some  man  or  men  willing 
yteliberally  endow  them.    It  would  seem,  too,  that  the  ideal  pre- 
^vatory  home  school  should  embrace  at  least  six  years  of  instruo- 
^oo.    It  should  be  fully  equipped  and  prepared  in  all  respects  to 
respond  thoroughly  to  the  throe  distinct  demands  that  are  now 
made  upon  the  modem  fitting  school,  viz. :  (1)  preparation  for 
college  with  all  the  maximum  requirements  in  the  classics ;  (2) 
pfeparation  for  college  without  Greek,  but  with  adequate  modem 
lan^oiige  and  science-study  substitutions  ;  (3)  prei>aration  for  the 
icUai^'^—  —^ool  without  Latin  or  Greek,  but  with  equivalent  and 

es:  .  tut  ions  of  somewhat  increased  mathematical  instruc- 

(as  compared  with  the  classical  branches),  together  with 
>m  languages  and  science  studios,  so  taught  that  in  all  re- 
fipecte  of  weverity  of  course  they  shall  equal  in  disciplinary  results 
the  drill  given  in  the  classical  courses. 

To  the  response  that  may  be  made,  to  the  effect  that  we  already 

re  preparatory  schools  doing  precisely  this  work,  and  doing  it 

^11,  it  is  claimed  that  the  few  facts  presented  in  connection  with 

pai>6r  are  in  themselves  a  sufficient  refutation.    There  is 

ather  point.    The  writer  would  be  among  the  last  to  impugn 

**'       *  ::tiou8  devotion,  the  peculiar  fitness,  even, 

1  ly  speaking,  of  the  staffs  of  these  classical 

aixils,  for  he  has  the  highest  appreciation  of  them.    But  the  fact 

lins  that,  with  hardly  an  exception,  the  faculties  of  the  old  clas- 

I  preparatory  schools  that  have  been  erected  on  the  old  ondow- 

loentB  aeem  to  be  incapable  of  giving  absolutely  fair  and  honest 

Pfttssent  to  their  so-called  preparatory  scientific  or  English  ad- 
lote.  Thwy  are  bound  hand  and  foot  in  the  old  traditional 
idH.  By  reason  of  their  educational  bias  they  are  precluded 
m  yielding  a  hearty,  enthusiastic  response  to  any  demand  that 
a  dnasical  curritrulum  does  not  meet.  In  point  of  fact,  why  should 
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they  ?  They  have  personally  no  faith  whatever  in  the  real  valnfl 
of  any  training  except  that  gained  by  the  study  of  the  clasav 
They  appreciate  that  the  scientific  course  is  hut  a  graft  on  the  ol^ 
trunk,  made  in  great  measure  for  the  pecuiiiary  advantage 
their  establishment,  and  in  response  to  a  popular  demand,  whicS 
they  hope  and  pray  may  soon  find  a  speedy  death.  They  have  no 
hesitation  in  proselytizing  in  the  ranks  of  the  brighter  "  scien- 
tific" pupils  sent  them,  for  the  benefit  and  glory  of  the  "full 
rounded  course  " — in  embryo.  Here  again  they  are  justified,  for 
the  preparatory  scientific  courses  are  in  fact  but  indifferent  patch- 
work compromises  between  the  claims  of  the  past  and  the  de- 
mands of  the  present.  These  courses  really  do  give  no  thorough 
secondary  school  work  in  any  one  subject,  excoi)t  puysibly  mathe- 
matics. With  an  apparently  semi-superstitious  feeling  as  io  the 
mysterious  results  produced  on  the  human  mind  by  communion 
with  a  Latin  grammar,  for  even  a  limited  period,  little  ^ 
Latin  have  been  introduced  into  these  courses.  This  st .  ^ 
tends  in  the  scientific  course  of  some  preparatory  schools  thronglj 
one  year,  sometimes  two,  rarely  three  years.  With  no  desire  what 
ever  to  depreciate  the  undoubted  value,  to  certain  pupils,  of  an 
honest,  horm  fide  study  of  the  classical  languages,  continued  fo 
years,  it  is  submitted  that  these  cursory  courses  of  Latin  can  giv 
no  results  in  any  way  commensurate  with  the  time  expended  on 
them.  In  Germany  the  classicists  have  ever  stoutly  maintained 
that  any  reduction  of  hours  devoted  to  Latin  in  the  gymnasit 
course  would  deprive  it  of  all  value ;  yet  they  there  giv©  to 
nine  hours  per  week  for  five  years,  and  eight  hours  for  four  ye 
more.  In  the  Realschulen  they  devote  to  it  eight  hours  a  we 
for  two  years,  six  hours  for  three,  and  five  hours  for  four  ye 
The  value  that  the  German  school  authorities  would  pla* 
a  course  of  Latin  of  three  or  four  hours  per  week  for  l>\ 
or  even  three  years,  affords  a  pretty  little  arithmetical  profak 
whose  solution  is  re3x>ectfully  relegated  to  the  desitrners  of 
American  courses.  Beyond  this  Latin  and  the  regulation  four  \ 
five  hours  a  week  in  mathema*>ics,  what  else  does  one  find  in 
preparatory  "  scientific  "  courses  ?  As  but  few  of  the  more  - — ^ 
Bciontifio  schools  or  schools  of  technology  have  requiren 
Latin — and  as  one  and  all  of  them  are  desirous  of  obtaini  ? 
thoir  matriculates  all,  and  more  than  they  often  got,  in  l*.. 
of  modem  languages — one  could  properly  expect  that  the  fit 
schools  would  afford  opportunities  for  solid  jireparation  in ! 
and  German.  As  will  be  seen,  this  demand  is  by  no  means  * 
responded  to.  In  the  scientific  courses  of  one  prominent  fiti 
I  school  consulted  by  the  writer,  no  ins;  nc 

'  em  languages  is  given.    In  the  pn^g'  i  h« 

schools— which  is  also  the  most  modero«  therefore  lending  set 


ment  to  the  hope  of  more  enlightened  procedure  as  time 
on — we  find  that  modem  languages  enter  into  but  three  of 
te  four  years'  course.  Leaving  the  modern  languages,  and  look- 
ing at  the  time  devoted  to  science  studies,  the  same  desultory 
treatment  is  found.  There  is  encouragetnent  to  be  had  in  the 
MRtnuices  of  laboratories  erected  and  in  course  of  erection,  and  in 
tbo  information  that  in  some  fitting  schools  Harvard's  require- 
nuolB  in  experimental  physics  and  chemistry  can  be  fully  met ; 
botySO  far  as  the  curriculum  itself  of  the  scientific  course  is  con- 
eenied,  we  have  but  the  hope  of  something  better  in  the  future. 
If  one  glances  at  the  time  allotted  to  the  education  of  the  hand 
bj  means  of  drawing,  or  if  one  is  curious  in  the  matter  of  history 
uid  mother-tongue  instruction,  almost  equally  unsatisfactory 
.work  is  encountered-  Very  properly,  any  intelligent  parent, 
ying  such  courses  with  a  view  of  submitting  to  one  of  them 
boy  whom  he  has  decided  to  educate  on  modern  methods,  hesi- 
It  is  not  strange  that  in  his  extremity  he  finally  concludes 
I  a  serious,  well-defined  course  in  the  ancient  languages  is  of 
value  than  the  olla  podrida  preparation  presented  him  on 
Ib^Bcientific  ''  side.  As  this  is  precisely  what  the  makers  of  the 
programmes  themselves  believe,  this  conclusion  is  applauded — and 
there  is  rejoicing  over  the  rescue  of  another  boy  from  a  "  one- 
tided  education  "  I 

A  comparative  examination  of  French  and  American  prepara- 
tory schtx>l  programmes,  therefore,  at  least  yields  this  much ;  that 
our  ©Jucational  methods  are  in  great  need  of  thorough  revision  if 
,»e  are  to  hope  to  stand  well  alongside  the  French  in  all  that  per- 
to  judicious  preparation  for  college,  for  scientific  school,  or 
the  general  demands  of  modem  life.  This  examination  further 
w»  that  we  stand  in  pressing  need  not  only  of  fitting  schools 
meet  these  demands  as  they  exist  to-day,  but  so  untrammeled 
Bixi  free  from  all  sort  of  sectarian  or  educational  bias  that  they 
c&a  freely  expand  and  respond  to  the  demands  that  will  assuredly 
follow  as  years  roll  by,  and  colleges  and  universities  still  further 
yWd  to  the  influences  that  are  slowly  but  surely  liberating  them 
bom  the  traditions  of  the  past.  An  honest  home  fitting  school, 
finaly  found*Hl  on  the  principle  of  responding  to  the  demands  as 
ley  exist  to-<lay — not  as  they  existed  a  century  or  two  ago — suffi- 
ly  endowed  to  render  it  free  to  maintain  firmly  all  the  re- 
^nia  of  its  different  rational  courses  of  instruction,  seems 
the  great  educational  need  of  the  day.  As  the  weakest  link 
our  educational  chain  lies  most  undoubtedly  in  the  earlier  years 
the  preparatory  course,  this  school  should  be  prepared  to  take 
ils  at  twelve  years  of  age ;  it  would  be  better  if  they  could  be 
:ea  at  ten,  and  the  course  be  made  to  embrace  eight  years  in- 
itead  of  six.  It  should  be  a  homo  school,  for  the  reason  that,  with 
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the  prevailing  habits  of  American  famil}^  life,  it  is  becoming  with 
16  every  day  more  and  more  impossible  to  obtain  from  pupils  the 
proper  amount  of  work,  associated  with  the  proper  r^gune  as  to 
exercise  and  recreation — and  diet  even — so  long  as  they  remain 
under  the  parental  roof.  Such  a  school  could  not  fail  to  eoua 
staud  as  an  exponent  of  the  development  of  a  higher,  better,  and 

jtmer  secondary  education.    It  would  be  a  model  for  the  encour* 

^ement  of  other  schools  of  a  similar  character  that  would  soon 

>me  into  existence,  and  it  would  make  its  impress  upon  the  pro- 

ammes  of  public  secondary  schools.    Any  man  of  wealth  who  is 

Nuiimated  by  the  ambition  of  sending  his  name  down  to  a  grateful 
posterity  linked  with  a  noble  educational  benefaction,  could 

Lto-day  find  a  more  deserving  field  for  the  investment  of  a 

'million  than  in  the  founding  of  such  a  school.    To  the  college8»l 
the  universities,  to  the  schools  of  industrial  science,  would  tiid 
money  thus  invested  be  of  as  great  benefit  as  if  donated  ( 
to  them*    For,  as  the  gentle  rain  sinking  far  down  into  the 
long  the  rootlets  refreshes  and  revives  the  mature  tree,  so  ' 

'  a  preparatory  school  of  this  character  give  to  the  higher  ir 
tions  of  learning  strength  at  a  vital  point  where  it  is  peculiarly 
needed. 
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■^rO  one  of  the  planets  that  were  knowTi  in  ancient  times  is  »o 

-*-^    difficult  to  observe  as  Merciuy,  and  none  presents  bo  many 

Lobstacles  to  the  study  of  its  orbit  and  physical  constitution.    As 

rto  its  orbit,  Mercury  is  the  only  planet  the  course  of  which  seetnfl 

oven  now  to  have  partly  cut  loose  from  the  laws  of  unirersal 

Ljrravitation,  and  the  theory  of  which,  although  well  ^ 

rthe  genius  of  Leverrier,  is  still  in  considerable  disagrt- 

the  observations.    The  little  we  know  of  its  physical  constnic 

t'      '    derived  from  the  observations  made  a  hundred  years  ago  hj 

^  r  at  Lilieuthal.    A  telescopic  examination  of  this  plane 

is  r<  ult  aifair.     Describing  a  small  orbit  around 

?•'•  ■  *.i;  .'  Tvvt*r  sc»en  so  far  from  it  as  to  make  it 

t  -\'e  it,  in  ^  v  ■ .  nito  latitudes,  in  the  full  darkness  of  \ 

It  i  to  observe  it  in  the  twilight  before 

or  ai  ,;  being  then  ao  near  the  horizon  and  bo  affd 

b}' tlio  ns  and  unequal  refractions  of  the  lower  i 

the  atmospLcro  that  it  usually  preeents  itself  to  the  teleeeojte  > 


■isaoertam  and  flaring  aspect  which  appears  to  the  naked  eye  as  a 
itrang  scintillation.  For  this  reason  the  ancients  called  it  StiX^wk, 
orthd  scintillating  star.  No  other  resource  is  left  than  to  essay 
6biar?ationfi  in  broad  daylight,  in  the  presence  of  the  sua  always 
■etr^and  in  an  always  illuminated  atmosphere. 

Some  efforts  I  made  in  1881  persuaded  me  that  it  was  possible 
bo&  to  flee  the  spots  of  Mercury  and  to  get  sufficiently  connected 
Hi  continuous  observations  of  them  in  broad  daylight,  and  I  de- 
Bld  in  the  beginning  of  1882  to  make  a  regular  study  of  this 
^ttaet  During  the  eight  years  since  then,  I  have  had  Mercury  in 
tho  field  of  my  telescope  several  hundred  times ;  often,  it  is  true, 
with  little  profit  and  at  the  expense  of  great  loss  of  time,  either  be- 
mose  of  the  agitation  of  the  atmosphere,  which  is  often  strong 
the  day — especially  in  the  summer  months — or  on  account 
insufficient  transparency  of  the  air.  But  by  patience  I  have 
ed  in  seeing  the  spots  on  the  planet  one  hundred  and  fifty 
with  more  or  less  precision,  and  in  making  also  fairly  satis- 
iry  drawings  of  them,  employing  at  first,  for  the  purjxjse,  our 
t-iuch  Merz  equatorial,  but  afterward  our  great  eighteen-inch 
Munich  instruments 

I  found  the  rotation  of  the  planet  quite  different  from  what  it 
ha«  hitherto  been  supposed  to  be,  on  the  basis  of  insufficient  obser- 
ntioM  made  with  imperfect  telescopes  a  hundred  years  ago,  I 
niAT  describe  it  in  a  few  words  by  saying  that  Mercury  revolves 
Vtmnd  the  sun  in  the  same  manner  as  the  moon  revolves  around 
tte  earth.  As  the  moon's  journey  around  the  earth  is  jwrformed 
innch  a  way  that  it  always  shows  nearly  the  same  face  and  the 
■BM  spots,  so  Mercury,  in  traversing  its  orbit  around  the  sun, 
ODQsUntly  presents  nearly  the  same  hemisphere  to  that  source 
rf  Bgfatk  I  say  nearly — not  exactly — the  same  hemisphere.  For 
Mtrcury  is  subject,  like  the  moon,  to  the  pheuomenon  of  lihraiian, 
la  oteenring  the  full  moon,  even  with  a  small  telescope,  we  re- 
iB4rk  that  the  same  spots  generally  occupy  the  central  regions  of 
its  disk ;  but,  if  wo  study  them  and  their  distances  from  the  east- 
ern and  western  borders  more  minutely,  we  shall  soon  perceive, 
•I  Galileo  first  did  about  two  hundred  years  ago,  that  they  oscil- 
late to  a  considerable  degree,  now  toward  the  right  and  now 
tovird  the  left — exemplifying  the  phenomenon  called  lihraii&n  in 
btngiiude.  This  arises  from  the  moon's  directing  one  of  its  diam- 
•lera  perpetually  and  almost  exactly,  not  toward  the  center  of  the 
ttrtb,  and  not  toward  the  center  of  the  elliptical  lunar  orbit,  but 
the  one  of  the  two  foci  of  its  orbit  which  the  earth  does 
occupy.  To  the  observer  occupying  this  point,  the  moon 
consequently  always  present  the  same  appearance.  But  to 
o  are  at  a  mean  distance  of  forty-two  thousand  kilometres 
that  point,  the  moon  presents  somewhat  different  aspects 
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according  to  the  time  when  we  look  at  it,  sometimes  showing  ns  a 
little  more  of  its  eastern,  sometimes  a  little  more  of  its  western, 
regions.  Mercury  presents  itself  to  the  sun  iu  different  phases  of 
its  cycle  in  a  similar  manner.  It  constantly  directs  one  of  its 
diameters,  not  toward  the  focus  of  its  elliptical  orbit  which  is 
occupied  b}'  the  sun,  but  toward  the  second  focus.  These  two 
foci  being  distant  from  one  another  not  less  than  a  fifth  of  the 
whole  diameter  of  the  orbit  of  Mercury,  the  libration  of  the  planet 
is  enormous.  The  point  that  receives  the  rays  of  the  sun  verti- 
cally changes  its  place  on  the  surface  of  the  planet,  and  performa 
an  oscillatory  movement  along  the  equator  forty-seven  degrees  in 
amplitude,  or  through  more  than  one  eighth  of  the  equatorial 
circumference.  The  whole  duration  of  this  oscillation,  including 
the  going  and  retumiag,  is  equal  to  the  time  employed  by  Mer- 
cury in  traversing  its  orbit,  or  about  eighty-eight  terrestrial  days. 
Thus  Mercury  stands  oriented  toward  the  sun  like  a  magnet 
toward  a  mass  of  iron ;  but  this  orientation  is  not  constant  to 
the  point  of  excluding  a  movement  of  oscillation  of  the  planet 
to  the  east  and  to  the  west,  like  that  which  the  moon  performs 
toward  us. 

This  oscillation  is  of  great  importance  for  the  physical  con- 
dition of  the  planet    Suppose,  for  instance,  that  it  did  not  exist, 
and  that  Mercury  always  turned  the  same  hemisphere  to  the  liglit 
and  heat  uf  the  sun,  the  other  hemisphere  remaining  plunged  in 
perpetual  night.    The  point  of  the  surface  situated  at  the  central 
pole  of  the  illuminated  hemisphere  would  have  the  sun  eternally 
in  the  zenith ;  the  other  points  of  the  planet  accessible  to  the 
solar  rays  would  have  the  sun  always  at  the  same  point  in  their 
horizon,  at  the  same  height,  without  any  apparent  movement^ 
^without  any  perceptible  change;  consequently,  no  alternation  of 
'  night  and  day,  no  variety  of  season ;  the  stars  eternally  invisible 
because  of  the  perpetual  presence  of  the  sun ;  and,  Mercury  hav 
ing  no  moon,  we  can  hardly  imagine  how  the  inhabitants  of  those 
f regions,  condemned  to  an  endless  day,  could  find  a  means  of  regu- 
larly computing  time. 

Such  are,  iu  fact,  nearly  the  conditions  that  prevail  in  Mercury, 
but  only  approximately.  The  oscillating  movement  of  the  Mer- 
curial globe  as  toward  the  sun  would  be  attributed  by  an  observer 
on  the  surface  of  the  planet  to  the  sun,  as  we  attribute  to  the  sua 
the  diurnal  movement  which  really  appertains  to  the  earth.  Ta 
us  the  sun  seems  to  circle  regularly  from  east  to  west,  defining  in 
twenty-four  hours  the  period  of  day  and  night ;  to  the  observer 
on  Mercury,  the  sun  will  describe  a  back-and-forth  movement 
through  an  arc  of  forty-seven  degrees  in  the  celestial  vault,  while 
the  position  of  the  arc  as  toward  the  horizon  will  always  be  thi 
same.    The  complete  period  of  the  double  oscillation  will  com 
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almost  exactly  ei^^hty-four  terrestrial  days.    According  as 
'"  jfolnr  oscillation  is  all  above  the  horizon  of  the  observer 
_     _'W  itj  or  partly  above  and  partly  below  it,  there  will  be 
^ront  appearances  and  a  different  distribution  of  light  and 
\\^    In  the  regions,  covering  three  eighths  of  the  planet,  where 
arc  is  all  below  the  horizon,  the  eun  will  never  be  seen,  and 
Cbe  darkness  will  be  perpetual.     Thick  and  eternal  night  will 
""    "pt  perhaps  from  the  accidental  appearance  of 
V  od  by  refraction  afid  atmospheric  glows,  or  phe- 
lena  like  the  aurora  borealis ;  together  with  the  light  emitted 
Itbe  stars  and  planets. 

fAnother  part  of  Murcury,  including  also  three  eighths  of  its 
face,  will  have  the  arc  of  oscillation  all  above  its  horizon,  and 
be  continually  exposed  to  the  rays  of  the  sun,  without  any 
&r  change  than  the  variations  in  the  obliquity  of  the  rays 
""lo  different  phases  assumed  during  the  period  of  eighty- 
..,_  -.  Night  is  absolutely  impossible.  In  other  regions,  cov- 
a  quarter  of  the  planet,  in  which  the  arc  of  oscillation  is 
tly  above  and  partly  bolow  the  horizon,  there  will  be  altema- 
of  light  and  darkness.  In  these  privileged  regions  the  pe- 
nod  of  eighty-eight  daj's  will  be  divided  into  two  intervals,  one 
characterized  by  a  continuous  light,  the  other  by  darkness ;  the 
two  intervals  will  be  equal  in  some  places,  of  different  length  in 
others,  according  to  the  position  of  the  place  on  the  surface  of  the 
planet,  and  the  length  of  the  pai-t  of  the  solar  arc  which  appears 
^ove  the  horizon. 

le  possibility  of  organic  life  in  a  planet  constituted  after  this 
iner  depends  on  the  existence  of  an  atmosphere  capable  of  dis- 
puting heat  into  different  regions,  in  such  a  way  as  to  diminish 
I  extremes  of  heat  and  cold.    Schroeter,  a  hundred  years  ago, 
3t©d  the  existence  of  an  atmosphere  round  Mercury;  my 
obeervat ions  afford  more  definite  indications  of  it,  and  aflBnn  ite 
^rith  a  much  greater  probability.     The  spots  of  the 
most  clearly  visible  when  they  are  in  the  central  parts 
30  disk,  and  grow  dimmer  and  ultimately  disappear  as  they 
the  border.    I  have  been  able  to  assure  myself  that  this 
ion  ia  not  merely  due  to  the  greater  obliquity  of  the  per- 
ivB,  but  is  because  some  obstacle  is  really  presented  to  the 
of  B(Mjt6  situated  in  such  positions.    That  obstacle  can  hardly 
ing  else  tlian  the  greater  extent  of  atmosphere  that  the 
lys  have  to  traverse  in  coming  from  the  edges  than  from 
Iter  of  the  disk.    We  have,  therefore,  reasons  for  believing 
Ll  the  atmosphere  of  Mercury  is  less  transparent  than  that  of 
&rs,  and  more  nearly  like  that  of  the  earth.    The  circular  contour 
•T'..  ?»lif...f,  moreover,  in  which  the  spots  become  less  visible, 
:  H  more  luminous  than  the  rest,  but  often  irregularly 
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luminous,  more  so  at  somo  points  than  at  others ;  ami  somet 
we  can  see  on  its  borders  bright  wliite  regions  that  - 
sight  several  days  in  succession,  but  are  geuernlly  chaiiL 
show  themselves  sometimes  in  one  place  and  sometimes  in  another. 
I  attribute  these  phenomena  to  condensations  going  on  in  the  at- 
mosphere of  Mercury,  which  reflects  more  light  into  space  tlio 
more  opaque  it  becomes.  Similar  white  regions  are  also  ofWa 
seen  in  the  interior  of  the  disk,  but  they  are  not  so  brilliant  then? 
as  on  its  border.  Further,  the  dark  spots  of  the  planet,  while 
they  are  permanent  as  to  form  and  arrangement,  are  not  always 
equally  evident.  They  are  sometimes  more  intense,  at  other  times 
paler.  Sometimes,  also,  one  or  another  of  them  will  become  mo- 
mentarily invisible.  Such  peculiarities  can  not  be  attributed  to 
any  other  cause  than  atmospheric  condensations  similar  to  our 
clouds,  whicb  veil  the  ground  of  the  planet  in  difPerent  degrees^ 
sometimes  in  one  region,  sometimes  in  another.  An  observer, 
looking  from  the  depths  of  space  upon  the  countries  of  our  earli 
covered  with  clouds,  would  perceive  a  like  spectaclo- 

Vory  little  can  be  said  of  the  nature  of  the  surface  of  Mercury. 
We  must  recollect  that  three  eighths  of  it  are  inaccessible  to  &v| 
solar  rays  and  to  sight ;  on  that  side,  therefore,  we  have  but  slight  I 
hopes  of  ever  learning  anything  certainly.    It  will  also  bo  hart! ' 
to  gain  a  correct  and  sure  knowledge  of  the  part  we  can  see.    The 
dark  spots,  even  when  they  are  not  clouded,  usually  appear  undtr 
the  form  of  extremely  thin  trails  of  shadow.    In  ordinary*  oon- 
ditions  they  are  distinguishable  only  at  the  expense  of  much  attcn-l 
tion  and  weariness.    Under  the  best  conditions  they  have  a  browii|^ 
warm  tint,  like  that  of  sepia;  of  a  tone  very  indistinct  upon 
general  color  of  the  planet,  which  is  usually  of  a  clear  rose  bor 
dering  on  copper.    Forms  or  bands  so  vague  and  di^ 
indistinct  borders,  always  leaving  a  place  for  arbitrary 
are  not  easily  represented  in  a  satisfactory  manner.    Still,  I 
lieve  the  indeterniinateness  of  outlines  is,  in  the  majority  of  i 
only  apparent,  and  a  result  of  the  insufficient  optical  power  of  ' 
instrument ;  for  the  more  perfect  the  view  and  the  finer  the  image 
we  get  of  the  shadows,  the  more  do  we  find  them  disposed  to  break j 
up  into  a  multitude  of  smaller  detaUs.    By  employing  more  pow* 
erful  telescopes,  they  could  doubtless  be  resolved  into  more 
ducod  forms. 

While  it  is  so  hard  to  make  a  good  study  of  the  dark  spots 
V  '.  it  is  not  easy  to  express  a  well-! 

t  fare.    They  might  be  attributed  to  l..     :.:.    :   :tj 

composing  the  solid  surface  of  the  planet  or  to  its  structure.  a»i 

ow  is  the  case  with  the  moon.    But  if  we  are  disposed  ' 
der  them  as  in  somo  way  re-sembling  our  seas,  and  to  *<   . . 
the  oxiiitonce  of  an  atmosphere  around  the  planet,  with  coudonsa* 
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3(1  precipitations,  I  do  not  know  of  any  decisive  arguments 

bo  opposed  to  the  opinion.    The  spots  are  not  gathered 

I  large  masses^  but  are  disposed  in  areas  and  zones  of  small 

ant;  are  greatly  ramified,  and  alternate  with  considerable  uni- 

lity  with  clear  spaces.    We  may,  therefore,  conclude  that  no 

St  oceans  or  great  continents  exist  on  Mercury ;  but  that  land 

sea  interpenetrate  one  another  and  give  rise  to  conditions 

differtmt  from  those  which  exist  on  the  earth,  but  which 

ky  be  more  desirable. 

Mercury  is  a  world  that  differs  from  ours  as  much  as  Mars 
does.    The  sun  lights  it  and  warms  it  much  more  intensely  than 
^||  docs  the  earth,  and  in  a, very  different  way.    If  life  exists  in 
■jrld,  it  is  doiibtless  under  conditions  so  different  from  ours 
can  hardly  imagine  them.    The  eternal  presence  of  the 
ky  darting  its  rays  almost  vertically  on  some  regions,  and  its 
absence  in  the  opposite  countries,  would  seora  intoler- 
lo  ua.    And  yet,  if  we  reflect  upon  it,  we  shall  remark  that 
a  contrast  would  produce  a  more  rapid,  more  powerful,  and 
regular  atmospheric  circulation  thau  that  which  spreads  the 
of  life  over  the  earth  ;  and  it  possibly  is  brought  about 
way  that  as  complete  and  even  perhaps  more  perfect  equi- 
rium  of  temperature  ia  produced  on  the  whole  planet  than 

U5. 

'  Hercory,  by  directing  the  same  face  toward  the  sun  during  its 
^^le  revolution,  is  peculiarly  distinguished  from  the  other  plan- 
^Kall  of  which  the  length  of  whose  rotation  has  been  determined, 
^Bn  ronnd  thoir  axos  in  a  few  hours.  This  mode  of  rotation,  how- 
^Kr,  which  would  l>e  unique  among  the  planets,  seems  common 
^Bmgh  among  the  ^tellites.  All  testimony  is  to  the  effect  that 
onr  Di  —  conformed  to  it.    The  first  three  satellites 

^  Ju]         ^  ^.    >ohave  in  the  same  way,  and  the  observations 

Lawers  and  Engclmann  demonstrate  that  the  fourth  does  so. 
li  verified  the  same  fact  for  Japhet,  the  eighth  satellite  of 
It  may,  therefore,  be  considered  the  rule  among  the  sat- 
ellites, while  it  is  an  exception  among  the  planets. 

The  exception  may  probably  be  attributed  to  the  proximity  of 

to  the  sun,  and  perhaps  also  to  the  fact  that  it  has  no 

ites ;  and  depends,  I  think,  on  the  way  Mercury  was  formed 

the  solar  system  took  its  present  shape.    The  pecidiarity 

lies  a  new  datum  to  be  added  to  those  which  astronomers 

ive  to  take  account  of  in  studying  solar  and  planetary  cos- 

)\^T}ranslai^d  for   the  Popular  Science  Monthly  from  a 

tnch  ver^fiori  by  F.  Terbv  in  Ciel  ei  Terre. 
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ARTIFICIAL  HONEY  AND  MANUFACTURED  8CIENCI 

By  ALLEN  PBINGLE, 
nuurDDTT  or  tex  oxtajuo  mEK-KXKPma*  auooutiov. 

W"E  are  ofteu  i^ld  that  this  is  a  scientific  age,  and  the 
ment  is  undoubtedly  true.  The  world  now  more  than 
hefore  looks  to  science  as  a  secular  if  not  a  spiritual  guide.  How) 
ever  much  their  speculations  may  be  questioned  and  controvert©^ 
the  scientific  book  and  the  scientific  man  are  popularly  acceptei 
as  authority,  at  least  on  matters  of  ];^ysical  and  historical  fact 
The  veracity  of  science  therefore  is,  or  ought  to  be,  above  suspi 
cion.  How  carefxd,  then,  ought  the  teacher  and  exponent  of  sci' 
ence  to  be  that  his  assertions  are  true ;  that  his  alleged  facta  av\ 
facts ;  and  that  even  his  speculations  are  free  from  the  appearance 
of  dogmatism !  He  needs  to  be  especially  particular  when  writing 
for  the  general  public,  for  people  untrained  in  science  will  accept 
his  statements  as  expert  testimony.  Errors  will  thus  be  sure  to 
m.islead  his  readers,  many  of  whom  are  without  the  knowledge 
that  would  enable  them  to  discriminate  between  the  true  and  the 
false  in  his  assertions. 

In  The  Popular  Science  Monthly  for  June,  1881,  appeared  aa 
article  on  Glucose  and  Grai>e-Sugar,  by  Prof.  H.  W.  Wiley.  la 
that  article  the  following  unfortunate  statement  was  made:  "Ini 
commercial  honey,  which  is  entirely  free  from  bee  mediation,! 
the  comb  is  made  of  paraffin,  and  filled  with  pure  glucose  h/ 
appropriate  machinery."  To  say  that  there  was  not  one  word  o[ 
truth  in  that  extraordinary  assertion  is  the  short  and  proper  wa| 
to  put  it,  and  that  is  exactly  what  I  undertake  to  say.  There  waa 
not  a  tittle  of  evidence  that  any  such  honey  had  ever  been  made 
up  to  that  time,  nor  is  there  a  particle  of  evidence  that  any  suo^ 
honey  has  since  been  made. 

Nevertheless,  this  vile  slander  on  an  honest  and  honorable  in- 
dustry has  done  incalculable  injury  to  bee-culture  in  America,  il 
not  throughout  the  world,  A  lie  is  said  to  travel  half  round  thtf 
world  while  the  truth  is  getting  ready  to  start,  and  this  one 
proved  no  exception.  Though  contradicted  and  refuted  over  and 
over  again,  it  still  lives  and  is  still  going.  Newspapers  still  keep 
iterating  and  reiterating  Prof.  Wiley^s  slander,  but  they  seldom 
publish  a  correction.  Thousands  of  people,  common  and  unconi' 
mon,  still  believe  that  scientific  yarn  that  comb-honey  is  manu- 
factured throughout  without "  bee  mediation,"  and  why  shouldn' 
they  ?  The  former  believe  it  because  the  newspapers  say  so,  aw 
the  latter  because  the  magazines  and  encyclopa?dias  say  so;  for  i 
is  a  fact  that  this  itinerant  fiction  has  actually  found  a  place  b 
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Qkft  Americaa  Cyclopaedia  and  the  American  supplement  to  the 
BDcyclopeedia  Britannica.  In  justice  to  the  latter,  however,  it 
must  be  eaid  that  the  British  work,  whose  publishers  repudiate 

American  supplement,  contains  nothing  of  this. 

Bere  is  what  the  American  CyclopcDdia  says  on  the  subject: 
Olncose  is  very  extensively  fed  to  bees,  which  eat  it  with  great 
ividity,  and  store  it  away  unchanged  as  honey.  It  is  also  put  up 
directly  in  trade  as  honey — with  which  bees  have  had  nothing  to 
|4>— being  put  by  means  of  appropriate  machinery  into  artificial 

lbs  made  of  paraffin"  (page  834,  vol.  viii,  edition  of  1883). 

The  American  supplement  to  the  Encyclopredia  Britannica 

this  information  on  the  subject :  "  Honey  is  manufactured  on 
same  plan,  only  here  the  bees  are  employed  to  assist  in  the 
laud.  They  are  furnished  with  a  supply  of  starch-sugar,  which 
they  sktro  in  their  combs,  when  these  combs  are  also  fraudulent, 
being  made  from  paraffin  and  furnished  to  the  bees,  who  fill  them 
lith  glucose  and  cap  them  with  genuine  wax.  It  is  difficult 
to  flee  how  the  art  of  adulteration  could  bo  carried  further" 
(page  41,  voL  i,  Hubbard  Brothers,  Philadelphia  and  New  York, 
U85). 

Argument  and  refutation  faUing  to  kill  the  falsehood,  the  ed- 
itor of  Gleanings  in  Bee-Culture — a  responsible  man  financially 
-offered  a  reward  of  one  thousand  dollars  to  any  one  (including 

>f.  Wiley)  who  would  produce  some  of  the  so-called  "manu- 

tnred "  honey,  or  designate  the  place  where  it  was  made  or 

lid  be  found*  This  offer  is  still  open  and  good.  The  writer  of 
article  also  offered  through  the  press  a  reward  of  one  hun- 
colonies  of  bees  (equal  to  about  one  thousand  dollars)  to  any 
OM  who  would  produce  some  of  this  "artificial  honey."  This 
oJfor  also  is  still  open  and  good.  None,  however,  has  ever  been 
produced.  No  one  has  yet  come  forward  to  claim  the  cash  or  the 
bean 

Prof.  Wiley  had  supplemented  the  assertion  above  quoted  with 
tlw  following  additional  information,  probably  to  encourage  the 
nianafacturers:  "This  honey"  (that  is,  the  manufactured  article) 
"for  whiteness  and  beauty  rivals  the  celebrated  real  white-clover 
lioiiey  of  Vermont,  but  can  be  sold  at  an  immense  profit  at  one 
half  the  price."  Now,  had  that  business  of  honey  manufacture 
hem  as  practicable  as  profitable,  the  temptation  to  embark  in  it 
*t)Til(J  have  been  almost  too  much  for  human  nature  to  resist. 
P  It  it  seems  nobody  went  in,  while  nearly  everybody  believed 
:  ar  other  bodies  were  im 

However,  Nature's  dearth  is  likely  to  produce  conviction 
^^  ro  facts,  argrunents,  and  rewards  failed  to  do  so.    The  seasons 

osTand  I8S8,  especially  the  latter,  were  unpropitious  for  the 
'bwy  little  bee,"  and  yielded  but  little  honey.    The  crop  was  a 
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goaeral  failure,  not  only  in  Aiuerica  but  iu  Earopo.    Tlio  modi* 
cum  of  honoy  produced,  oapecially  of  comb-lioney,  was  eoou  ex*- 
haustod,  and  the  dealers  as  well  as  consumers,  North,  South,  Eaftt,] 
and  West,  were  crying  out  for  honey.    The  producers  - 
dated  with  letters  and  orders  which  they  could  not  filL 
was  the  grand  opportunity  for  the  manufacturers  of  "  artificial  j 
honey"    If  the  article  could  be  sold  "at  an  immcnso  profit  at  holfj 
the  price"  of  the  genuine  article,  as  Pnjf.  Wiley  assures  us,  th« 
bogus  manufacturers  could  have  coined  money — there  were  *'  mill*  I 
ions  in  it"  apparently.    But  they  failed  to  appear.    The  glucosej 
was  available,  the  paraffin  ditto,  and  the  "  appropriate  macitinory'*| 
ought,  in  the  interval  under  the  law  of  progress,  to  have 
Btill  more  *'  appropriate  "  and  perfect  in  its  work ;  but,  strange 
%y,  the  famine  of  honey  continued.    The  tempting  prices  weral 
"offered  in  vain.    Not  a  pound  of  the  stuff  ever  "  materialized,**  aom 
far  as  anybody  could  find  out.    Nor  was  this  gap  in  the  extracted! 
honey,  caused  by  the  drought,  filled  by  any  artificial  substitute^I 
which  also  goes  to  prove  that  the  prevalent  notion  that  hontty  ia| 
extensively  adulterated  has  very  little  foundation  in  fact,    C<id-1 
sidering  the  comparatively  low  market  prices  of  honey  tho  p&«l 
few  years,  and  tho  facility  with  which  the  genuine  article  can  Iw 
productMl  in   modem  scientific  bee-culture,  adulteration  woold 
hardly  pay  for  the  troubla 

That  there  is  but  very  little  adulteration  either  of  comb  or] 
extracted  honey  may  be  safely  assorted.    The  prevalent  p<ipularj 
belief  to  the  contrary  may  be  accounted  for  ill  two  ways — by  thdj 
prevalent  ignorance  of  the  character  and  what  I  might  call  the 
habits  of  honey,  and  by  the  erroneous  teachings  and  misleaduigj 
reports  of  tho  authorities  under  review.    While  it  may  be  said,  iuj 
general  terms,  that  honey  chemically  consists  of  sugar  and  wat«r»j 
in  the  proportion  usually  of  about  seventy-five  per  cent  of 
former  to  twenty-five  of  tlie  latter,*  these  elements  vary  so  muchi 
in  their  proj^ortions  in  different  grades  of  honey  gathered  from  sd] 
many  different  flowers  at  different  seafiona  of  tho  year  that  the 
is  no  sure  test,  chemical  or  other,  of  honey.     Even  the  polari- ' 
scope,  but  recently  considered  a  certain  test  of  its  purity,  and 
still  so  considered  by  some  analysts,  is  found  to  be  uncert^n  as 
unreliable.    While  generally  in  pure  honey  the  ray  of  light 
turned  to  the  left,  some  samijlos,  equally  pure,  though  ]>erha{K 
stored  rapidly  and  capped  prematurely,  may  contain  so  much! 
cane-sugar  that  the  ray  is  turned  to  the  right.    Hence  tho  mi^* 
takes  of  chemists,  relying  upon  tho  integrity  of  the  polarisoop^, 
in  pafising  upon  the  purity  or  impurity  of  honey.    They  hnvdl 
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pnmoonced  samples  adulterated  which  were  known  to  be  the 
jmre  products  of  the  flowers  gathered  by  the  bees.  Every  apia- 
tun  specialist  knows  that  during  the  course  of  one  good  honey 
MtOQ,  beginning  with  the  early  spring  bloom  of  willow,  maple, 
frnit,  etc,  and  ending  with  the  fall  bloom  of  golden-rod,  buck- 
wheat, etc,  ho  can  get  nearly  a  dozen  different  grades  or  kinds 
of  honey — in  color  from  the  very  light,  almost  transparent  linden 
totbe  turgid  and  black  buckwheat,  and  in  flavor  from  the  mild 
aod  delicioos  sweet  to  that  which  is  strong,  rank,  and  quite  un- 
palatable to  some  tastes.  Let  a  person  with  no  special  knowl- 
edge of  honey  be  presented  with  the  former  for  his  sight  and 
(date,  and  then  with  the  latter,  and,  ten  to  one,  he  will  declare 
tW  the  one  sample  is  not  honey  at  all,  but  a  vile  imitation. 
Then,  again,  good,  pure  honey,  through  mismanagement,  may  be- 
como  eo  deteriorated  in  quality  and  altered  in  taste  as  to  at  once 
froToke  suspicion  of  adulteration. 

Qrxxnulaiion  was  also  regarded  as  a  sure  test  of  the  purity  of 
honey,  but  it  is  not  so,  as  some  pure  grades,  containing  only  the 
non-crystallizable  sugar,  will  not  granulate ;  while  other  samples 
mixed  with  glucose  will  granulate.  The  light-colored  and  best 
gzades  of  honey  will  be  fine-grained  in  granulation,  while  other 
es  will  be  coarse-grained  and  present  the  appeai'ance  of  sugar 
X  certain  to  the  uninitiated. 

When  an  honest  man  falls  into  an  error,  he  is  always  willing 
correct  it  as  soon  as  it  is  pointed  out  to  him  and  proved  to  be 
h.  Prof.  Wiley  was  expected  to  do  that  much  at  least  toward 
wpwring  the  injury  he  had  wittingly  or  unwittingly  done  the 
whole  fraternity  of  bee-keepers.  But  Prof.  Wiley  failed  to  do  so, 
far  as  the  public  knows.  He  neglected  —  I  may  safely  say 
— to  make  the  amende  honorable.  The  apiarists  became 
indignant,  and  demanded  proof  of  his  assertion  or  a 
detraction.  The  professor  of  science  vouchsafed  neither  the  one 
nor  the  other.  Finally,  after  years  had  elapsed,  being  still  hotly 
ed  by  the  apiarists  and  bee  journals,  especially  the  Ameri- 
can Bee  Journal,  Prof.  Wiley  did  manage  to  make  an  explana- 
tion or  "statement";  which,  however,  in  no  way  improved  his 
position  before  the  public  either  as  an  honorable  man  or  a  pro- 
f«8or  of  science.  About  seven  years  after  uttering  the  slander  to 
U*e  world,  he  speaks,  and  makes  this  astounding  admission : 

At  the  time,  I  repeated  this  statement  more  in  the  light  of  a 
try  than  as  a  commercial  reality,  for  I  did  not  believe  that 
possible  commercially  to  imitate  the  comb/'     (Letter  dated 
whington,  D.  C,  May  29, 1888,  addressed  to  W.  M.  Evans,  and 
Mi&hod  in  the  American  Bee  Journal  of  June  13,  1888.) 
In  this  ttttempt<Hl  justification  of  himself  Prof.  Wiley  says  he 
hd  heard  from  a  friend  of  his  (now  deceased)  that  comb-honey 
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was  manufactured  in  Boston  as  stated  abova  On  the  strength  of 
that,  and  that  alone,  he  made  the  deliborato  asfiertiou  which  I 
have  quoted  from  The  Popular  Science  Monthly. 

Now,  after  reading  and  re-reading  the  context  in  The  Popn- 
lar  Science  Monthly  article,  I  find  not  a  shadow  of  evidence  that 
this  statement  was  meant  for  a  Bction  and  not  for  a  fact.  It  in 
given  seriously  and  deliberately,  along  with  other  alleged  8( 

facts,  with  no  intimation  or  indication  whatever  of  its  b\ ^ 

character.  The  readers  (and  no  doubt  the  publishers)  of  The 
Popular  Science  Monthly  accepted  the  statement  in  good  failb 
as  a  fact.  The  newspapers,  of  course,  accepted  it  as  true  from  60 
respectable  an  authority  as  The  Popular  Science  Monthly,  and 
even  the  encyclopsedias  finally  took  it  in.  Indeed,  '  'it; 
seems,  took  it  as  a  fictitious  *'  pleasantry,"  or  even  droa:  w 

meant  for  one,  till  the  exigencies  of  the  case  required  such  a  con- 
fitruction  (or  misconstruction)  from  the  author  himaelf.  If  i 
really  was  meant  as  a  harmless  scientific  squib,  with  no  mall 
prepense,  the  question  arises,  How  is  it  that  the  professor  neg- 
lected to  set  the  matter  right  when  he  found  that  everybody  wms 
taking  his  joke  seriously,  to  the  great  detriment  of  an  important 
industry,  and  the  calumnious  aspersion  of  honest  honey-inx>* 
ducers  ? 

Another  example  of  spurious  science  is  now  before  me.    Th^ 
Medical  Standard  for  June,  1889,  contains  a  leading  article  on 
Embryology,  by  a  learned  Now  York  doctor,  in  which  wo  are 
gravely  informed  that  "  a  worker  bee  is  a  highly  organized  cn^t* 
ure,  with  a  well-developed  brain,  wonderful  sense-organs,  intricate 
muscular  apparatus,  and  yet  it  is  an  offspring  of  an  unimpreg- 
nated  queen  bee."    Now,  this  is  all  well  put  and  quite  true,GXce; 
the  last  clause,  which  is  just  the  opposite  of  the  truth.    Any 
apiarian  specialist  could  have  told  the  doctor  that  while  it  is  true 
that  the  virgin  queen  bee  lays  eggs  which  produce  drones  or 
males,  she  never  deposits  eggs  which  produce  females — that 
workers  and  queens — until  after  she  is  impregnated  by  the  droni 
Hence,  the  worker  bee  is  not  '*  an  offspring  of  an  unimpregnal 
queen  bee," 

While  it  would  be  obviously  unfair  and  unreasonable  to  ho! 
the  Monthly  morally  responsible  for  the  specimen  of  trily  ^ 
and  its  results  to  which  this  article  refers,  it  is,  perhaps,  j 
tirely  free  from  blame  in  allowing  the  matter  to  rest  nncorreci 

long.     T  takf.i  the  lib(^rty  of  here  suggesting  to  pir  '  ^ 
Bncyclopfediaa  and  scientific  works  the  wisdom  of  first  >  mg^ 

doubtful  points  and  dubious  assertions,  made  by  men  out«idi 
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sn  tho  science  of  it)  may  exceed  that  of  the  Bcientist  both  iii 

^uracy  and  extent.    Such  a  course  would  often  save  the  special- 

from  humiliation,  and  spare  the  public  the  infliction  of  some 

queer  science,  which,  not  infrequently,  fails  to  dovetail  with 

r-day  facts. 


WALLACE  ON  "DARWINISM." 

Bt  Tim  LOBD  BISHOP  OF  CAHLISLE. 

*BLA.VE  road  with  deep  interest,  as  doubtless  have  many  other 
1  persons^  Mr.  Wallace's  volume  entitled  Darwinism,  which 
poared  in  the  month  of  March  last  year.  No  one  has  a  higher 
right  to  teach  the  world  on  this  recondite  subject ;  and  when  it  is 
bom6  in  mind  that  Mr.  Wallace  was  himself  an  independent  dis- 
•r  of  the  principle  associated  witli  tho  name  of  Darwin,  and 
levertheless,  no  sentence  indicative  of  rivalry  or  jealousy — 
[fact,  no  st^ntence  laying  claim  to  original  discovery — occurs 
iiughout  the  lx)ok,  it  is  impossible  not  to  be  struck  with  a  feel- 
of  reverence  toward  a  writer  who  combines  such  remarkable 
ility  with  no  less  remarkable  modesty.  Reference  is  made  to 
I  point  in  an  article  in  the  Contemjxjrary  Review  (August,  1889) 
Prof.  Romanes,  who  writes  thus : 

It  wa*  in  the  highest  degree  dratufltio  that  tbc  great  idea  of  natural  Bclection 
JJ  hAVe  occnrred  independently  and  in  pr«?ci!»ely  the  same  form  to  two  work- 
;  UAtiirnliiOA;  that  Lheee  oatnraUdta  should  have  been  countrymen;  that  tbej 
u)d  ha7o  agreed  to  publish  tboir  theory  on  the  sauie  day  ;  and  hist,  hut  not 
thAt,  through  tho  many  years  of  strife  and  turmoil  which  followed,  these 
\  ICnglUh  natnralistA  consistently  ntomt^ined  toward  each  other  such  feelings 
of  ougUAbuouB  recognition  that  it  is  hard  to  say  whether  we  should  most 
admire  th«  intellectual  or  the  moral  qualities  which,  in  relation  to  their  oommon 
libora,  UMijr  bare  displayed. 

ProL  Romanes  further  lays  stress  upon  the  fact  that,  whereas 
ba«  lately  tended,  as  between  the  two  naturalists,  toward 
ToUace  and  away  from  Darwin,  there  is  no  sign  of  triumph  in 
I  book. 
If  trrt  there  was  an  occasion  (writes  Prof.  Romanes)  when  a  man  of  science 

ttht  hftre  fell  himself  justified  in  expressing  a  personal  gratification  at  the  tarn* 
of  %  tide  of  scientific  opinion,  assuredly  Buoh  an  occaHlon  is  the  present ;  and, 
wbtolievi  im  the  truth  may  erentuolly  he  found  to  lie,  historians  of 

no*  alioi.  lit  to  notice  that  in  tlie  very  hour  when  his  life-long  heJiefis 

ptfttifig  »o  Ur^e  a  fiieftflure  of  support,  Mr.  WoUaoe  quietly  accepts  the  fact  with- 
I  word  gf  triamph, 

I  It  U  very  pleasant  to  read  this  record  of  forgetfulness  of  self 
fueling  of  complete  devotion  to  the  cause  of  science  and  of 
;  powibly  instances  of  such  self-forgetfulness  are  not  so  un- 
non  OS  thoy  are  sometimes  supposed  to  bo. 


But  Mr.  Wallace  needs  no  compliments  from  me,  and  it  i» 
for  the  jmrpose  of  paying  them  that  I  have  taken  pen  in  hfl 
My  purjjoso  is  rather  to  commit  to  i»aper  certain  thoughts  whichj 
have  occurred  to  me  during  the  reading  of  his  most  interesting 
volume,  and  which  it  may  perhaps  be  worth  while  to  record.    1^ 
Beems  to  me  that  the  publication  of  Mr.  Wallace's  work  affor 
an  occasion  for  taking  stock,  as  it  were,  of  that  which  the  author 
describes  as  "Darwinism.**    It  is  needless  to  say  that  in 
author's  use  of  the  word  there  is  nothing  vague,  much  leaa 
paraging,  in  this  term.    The  term  is  used  in  a  certain  definite 
sense,  and  is  intended  to  express,  not  evolution  in  general,  bn% 
evolution  by  those  special  processes  to  which  Mr.  Darwin  belie 
evolution  to  be  due.    It  is,  I  think^  manifest  that  much  advantage^ 
may  accrue  even  from  a  declaration  at  the  hands  of  such  an 
authority  as  Mr.  Wallace  of  what  "  Darwinism"  is;  but,  be^de 
this,  it  is  6p(*cially  advantageous,  now  that  a  quarter  of  a  cent 
has  passed  since  the  great  revolution  in  thought  on  this  class  0^ 
subjects  commenced,  that  we  should  know  what  is  the  real  position 
of  the  controversy ;  there  has  been  sufficient  time  for  the 
and  din  of  the  battle  to  pass  away,  and  we  can  now  form  ;. 
estimate  than  was  possible  in  earlier  days  of  the  actual  result  ot 
the  engagement,    I  propose,  therefore,  to  offer  some  remarks  upon^ 
Mr.  Wallace's  volume,  chiefly  from  the  point  of  view  juat  indi- 
cated ;  observing  in  general  that  the  conclusion  which  seems  toj 
me  to  be  of  chief  importance  is  this — that  while  Mr.  Wallace 
holds  to  Darwin's  views  in  the  most  important  particulars,  he 
does  not  regard  "  Darwinism  "  as  any  explanat  i<.tn  of  some  of  the' 
most  important  phenomena  which  the  living  world  presents. 

This  observation,  however,  must  stand  on  one  side  for 
present.    The  point  which  must  occupy  us  just  now  is  the  act 
moaning  of  **  Darwinism,"  upon  which  possibly  not  a  few  ; 
have  somewhat  hazy  notions.    Let  me  quote  Mr.  Wallace: 

In  order  to  «how  the  view  Darwin  took  of  liis  own  work,  ami  ^hat  it  waa  1 
be  alono  clainied  to  have  doDe>  the  oonclnding  passage  of  the  iutroductioo  U>i 
Origin  of Specica  should  bo  cnrefuUy  considere*!.     It  is  aa  followa:  "Jilthou 
ancb  rtimoina  obscure,  and  will  long  remain  obt»rur€,  I  cuu  eniertaln  do  < 
CT  the  most  dcHborate  and  diHpuasionate  judgment  vt  which  I  nm  capubW,  1 
th«  tiewT  which  must  ualnralifiU  until  recently  eutertuinod,  and  wliwJi  1  for 
entertained — nftnioly,  that  each  spcrioii  haa  been  independently  created — la  i 
neouB.    I  am  fully  convinced  that  species  aro  aot  immutAblo ;  but  Lliat  tbo«t^ 
boU'ngin^:  to  what  are  ca1lc>d  the  same  genera  are  the  lineal  dcscendanta  of  hmm 
other  and  goncroll/  extinct  apecics,  in  the  aamo  manner  as  the  8cVnowW(r*4 
ariotiwi  o1  any  one  9pe«it>a  ore  the  dcwendants  of  that  spooies.     FurthcriDOCfi  J 
cimvinced  tliat  natural  eelcotioo  haa  been  the  moat  iiuportaot,  hnl  not  til 
ezdnnre,  tneana  of  modificatloxu*'    U  abotdd  be  eapecially  dou4,  adds  Mr.  MTi 
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'.  all  wfaush  U  here  claimed  is  now  almost  nniversnlly  admitted,  while  the 
of  Darwin's  worka  refer  olruost  cicltigively  to  those  nutiiorona  quea- 
whicb,  w  ho  himself  sajs,  %cUl  long  rtnutin  <>b4cure, 

Mr.  Wallace  then  proceeds  to  explain  precisely  what  is  meant 
by  naiuTol  selediorif  and  what,  therefore,  the  Darwinian  theory 
is: 

theorj  of  natural  selection  rests  on  two  main  classes  of  facts,  which 
to  all  organized  beings  without  oxoeption,  and  whirh  thus  tuko  rank  as 
I  prlnoiplee  or  laws.  The  first  Is  the  power  of  rapid  ntultiplioation  in 
a  g<9om«trlcal  progreaeion ;  the  second,  that  the  odVpring  always  vary  slightly  from 
tha  parents,  though  generally  very  closely  resembling  them.  From  the  first  fact 
or  Uw  thore  follows,  neceflsarily,  a  constant  straggle  for  existence;  because, 
whU«  t'  ^  exceed  the  paroots  in  number,  generally  to  an  enor- 

nooa  t  number  of  living  organisms  in  the  world  daes  not,  and 

«ao  not,  iooreaee  year  by  year.  Consequently,  every  year,  on  the  average,  as 
[ty  (li«  90  are  bom,  plants  as  weU  as  animolfi ;  ond  the  majority  die  premature 
lbs.  Tbey  kill  each  other  in  a  thonaand  different  ways ;  they  starve  each 
'  by  some  consuming  the  food  that  others  want ;  they  ore  destroyed  largely 
f  powers  of  nature — by  ould  and  heat,  by  rain  and  storm,  by  tlood  and  fire. 
b  tbos  a  perpetual  straggle  among  them  which  ehall  live  and  which  shall 
I  tbia  struggle  is  trcniendously  severe,  becanse  so  few  CAn  possibly  remain 
ofia  in  five,  one  in  ten,  often  only  one  in  a  hundred  or  one  in  a  thousand. 
■  the  (ine9ti»n.  Why  do  some  live  rather  than  others?  If  all  the 
\  of  aach  species  wore  exactly  alike  in  every  respect,  wo  oonld  only  say 
matter  of  chance.  But  they  are  nut  alike.  We  find  that  tht^y  vnry  in 
ay  fSUTerent  ways.  Some  are  stronger,  some  swifter,  some  hardier  in  constitu- 
tioa,  aome  more  oonning.  An  o1)scure  color  may  render  concealment  more  coay 
for  soma^  kaener  sight  may  enable  others  to  discover  prey  or  carape  from  an 
Mtaoy  bailor  than  their  fellowd.  Aiuong  plants  the  smallest  difTercnces  may  be 
jfaft^ivr  the  r«ryerac^  The  earliest  and  strongest  shoots  may  escope  the  slug; 
^^^Baatar  vigor  may  enable  them  to  fiower  and  seed  earlier  in  a  wet  aotumn ; 
^^^^kaai  annad  with  spines  or  hairs  may  escape  being  devoured  ;  those  whose 
I^^^Bara  noat  conspicuous  may  bo  soonest  fertilized  by  inserts.  We  con  not 
adtetl  that,  on  tlto  whole,  any  beneficial  variation  will  give  the  pos^e^sors  of  it  a 
grMtfar  probability  of  living  through  the  tremendous  ordeal  they  have  to  undergo. 
Tbara  m^  ba  aontething  left  to  chanoe,  but  on  the  whole  thefltte$t  ufill  rurtine.* 

feTJpoIl  thia  statement  of  what  "  Darwinism  "  is,  coming  to  ua  as 
Ices  from  the  highest  authority,  certain  observations  suggest 

^■In  the  first  place,  objection  may  be  taken  to  the  phrase,  the 
^mesi  icnH  sv^rvive.  The  phrase,  if  I  am  not  mistaken,  was  not 
An^inally  devised  by  Mr.  Darwin,  and  seems  open  to  criticism, 
^■r  fitness  implies  something  of  moral  superiority;  you  can  not 
^Basure  it  in  respect  of  length,  or  breadth,  or  strength,  or  any 
Bber  quality  capable  of  being  tested  by  strictly  physical  condi- 
tionsw     Moreover,  there  is  some  dang-ar  of  being  betrayed  by  the 
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ato  tho  error  of  ar^iing  in  a  circle ;  for,  in  the  case  of  i 
creaturos  which  have  survived, it  is  difficult  t'^  ■'''*'  any 
Ifofid  renaou  for  thoir  8ur\ival  except  upon  the  assi; 
thoir  filuew  aa  proved  by  the  very  fact  of  their  survivuL  Tbi] 
thtnr  fitneafl  leadn  to  their  survival,  and  this  survival  leads  to  tbd 
ronrluwon  that  thoy  must  have  been  the  fittest^  Which  ib  argii<j 
irt  i»i  ft  ciroln.  Still  furthor,  it  is  not  difficult  to  suggest  oxam-^ 
|>l<»fl  in  which  the  expre^jsion,  ^wn^iro^  of  the  fiiiesi,  manifestly 
ttnwilcH  down.  Sir  Isaac  Newton  was,  as  is  well  known,  a  very 
ilnlioulo  child,  difflcii'  '  vr.  Suppose  that  Newton  and  a  pow- 
erful tiKvvy,or  coal  ^  ._  or  grenadier,  had  been  oompelied  to 
rrtugh  it  ax  children  at  Dotheboys  Hall  or  some  similar  e^ablish- 
ti  '  Mch  would  har«  survived  P  Not  Newton ;  and  yet  it  may 
>  V  ar:guod  that  in  many  respects  he  would  have  been  the 
titti««(t.  Nor  is  this  imaginary  case  an  altogether  unfair  test  of  the 
jWMpriely  of  the  phrase;  for  it  is  impossible  to  give  an^'  "* — ^f- 
Ition  v^  fltue«>«  which  shall  exclnde  all  moral  and   . 

itit«t«.  fill  qti:  ;  fact  whidi  are  of  the  highest  valuu,  aiMi 

hh  idtall  «iur  ide  those  eleanetnts  of  toughnees  and  win- 

,  and  stnM\K  -^ew  or  slcoiadk*  which  are  chieily  caloa- 

tv«  prv^oag  Uf«  ia  trjix^  eutmiiwIannfH 
T^xifiux^  out  of  cMwfclwatioft,  howtrnw,  the  propriety  of  tho^ 
*  by  whkh  sonrival  ta  the  ctrog^  for  life,  wheth« 
am>>u^  vnfttlahtea  or  i«i—K  ^  ■J|at—BiT,  it  is  to  be  admitt 
ttAltM|«teciFWtftdle«Mi»«traaoML    That  is  to  say.  it  ms:^ 
W  i^«rM\W>il  a5  jitMltlrt  by  an  persotta  wbooe  atndiw  and  uatnral 
}K)^vnM«  rwiJft  tMr  ofiucft  of  aa^  nal  tbIik^  that  modificaticn 
l^y  mttii^  w>tictioa  «  aft  ^immm^  ta  that  ewtutian  of  ]x% 
^MUfc  v^  tW  iTifcrna  ■t|»n>Db>  orentible.    Si 

-*-^N    >  ..  .- AfimiaMM.Mte^gaflMMft  k.Wkat  it  the 
ik-M*  Wv««dk«aft»4»? 

k4  W  t<rm*  mmmd  iik  Ltii  ^  ia  4bm^  wfcidh  be  waa  q 
.  VfvMM  W  9f«aki  |w  w  kiVY  afrM^  SMB)  of  nat 
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tbe  phenomena  of  mole  orsamont  as  being  doe  to  the  general  laws  of  growth 
I  ileTclopznvQt,  and  make  it  unneeeuary  Co  call  to  our  aid  »o  hypothetical  a  eavM 
I  CAtf  e9tmulativ0  action  0/  female  pr^erence. 

Whether  the  views  put  forward  by  Mr.  Wallace  do  in  reality 
Jer  unnecessary  the  Darwinian  hypothesis  of  sexual  selection 
rill  not  be  here  discussed ;  it  is  sufficient  to  note  that  the  conclu- 
>n8  of  Mr.  Darwin  in  this  not  unimportant  matter  have,  after 
bundant  time  for  examination  and  reflection,  been  rejected  by 
ihe  naturalist  who  more  perhaps  than  any  other  has  a  right  to 
iticlse  him. 

But  Mr,  Wallace  rejects  also  the  evolutionist  views  of  another 
[?ry  competent  naturalist^  Prof.  Romanes ;  and  it  will  aid  in  the 
lev< '  f  of  the  purpose  of  this  paper  if  I  refer  in  passing  to 

lis  I  ^  ui.  The  theory  of  Prof.  Romanes  is  described  by  him 
ader  the  phrase  phyaiological  selection;  it  is  not  necessary  in 
tploce  to  explain  what  the  theory  is ;  it  is  suiEcient  to  say  it  is 
led  AS  highly  important  by  Prof.  Romanes,  and  as  utterly 
ifounded  by  Mr,  Wallace.  It  would  be  impertinent  on  my  part 
offer  any  opinion  as  between  these  two  authorities;  but  the 
conclusion  im\y  be  fairly  drawTi  that  there  is  probably  much  at 
preaent  unknown  in  the  subject  of  evolution,  as  well  as  not  a  little 
doubt  with  regard  to  some  fields  of  inquiry  into  which  our  knowl- 
edge is  supposed  to  extend. 

But  the  most  striking  and  interesting  feature  of  Mr.  Wallace's 
>k,  from  what  I  may  describe  as  the  human  point  of  view,  is  to 
found  in  that  part  of  his  work  in  which  he  denies,  and  (as  he 
■  'Ves  himself  to  be  justified  in  denying,  the  application 
iple  of  natural  selection  to  the  evolution  of  the  human 
Ities.    This  denial  is  a  fact  of  the  first  order  of  magnitude ; 
-s  that  I  can  see  no  ground  for  the  language  of  strong 
I  in  which  Prof.  Romanes,  in  the  article  already  re- 
to,  describes  this  portion  of  Mr.  Wallace's  book.   He  speaks 
the  substance  of  the  concluding  chapters  as  being  "sadly  like 
feet  of  clay  in  a  figure  of  iron,  marring  by  its   manifest 
less  what  would  otherwise  have  been  a  completed  and  self- 
it  monument  of  strength."    No  argument  in  the  article 
condemnation ;  and  it  is,  perhaps,  not  too  much  to 
'lat  many  of  his  readers  will  find  in  the  condemned  portion 
Wallace's  book  that  which  has  the  deepest  interest  for 
elvee,  while  it  must  not  bo  forgotten  that  the  views  put 
\tA  are  alleged  by  Mr.  Wallace  to  rest  upon  proofs  which  he 
Uly  submits  for  examination.     Let  us  see,  then,  what  this 
%j  formation  contains. 

Mace  fully  accepts  "  Mr.  Darwin's  conclusion  as  to  the 
atity  of  man's  bodily  structure  with  that  of  the  higher 
mamm&lia}  and  his  descent  from  some  ancestral  form  common  to 
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men  and  to  the  anthropoid  apes."  But  ho  observes  that  "  althougl 
perhaps  nowhere  distinctly  formulated,  his  (Mr,  Darwin's)  whol 
argument  tends  to  the  conclusion  that  man's  entire  nature  and  al 
his  faculties,  whether  moral,  intellectual,  or  spiritual,  have  beei 
derived  from  their  rudiments  in  the  lower  animals,  in  the  saioi 
manner  and  by  the  action  of  the  same  general  laws  as  his  physica 
structure  has  been  derived,"  This  conclusion  Mr.  Wallace  coa 
aiders  to  be  "  not  supported  by  adequate  evidence,  and  to  be  di 
rectly  opposed  to  many  well-ascertained  facts." 

I  will  not  endeavor  to  reproduce  the  whole  of  Mr.  "Wallace'! 
argument  on  this  subject,  but  will  present  what  appears  to  me  to 
be  the  pith  of  it;  and  I  do  this  with  the  greater  satisfaction^ 
because  what  is  here  advanced  seems  to  hannouize  with  what  I 
have  already  written  in  criticising  the  phrase  survival  of  ih§ 
fiUest 

Let  us  confine  ourselves,  for  simplicity's  sake,  to  one  human 
faculty,  namely,  the  mathematical.  The  problem  is,  how  to  pn>i 
duce  a  mathematician  by  the  process  of  natural  selection.  TlU 
reader  must  bear  in  mind  clearly  what  the  theory  of  natural 
selection  is,  as  already  expounded.  It  is  the  survival  in  the  strug^ 
gle  for  life  of  those  individuals  which  possess  variations  from 
their  fellows  favorable  to  their  preservation.  In  order,  therefor^ 
that  the  mathematical  faculty  should  be  evolved  by  the  procea 
of  natural  selection,  it  is  necessary  to  suppose  that  those  iudivii 
uals,  which  have  an  advantage  in  the  possession  of  rudimentarj 
mathematical  faculties  somewhat  in  excess  of  their  fellows,  shouli 
bo  the  survivors  in  the  struggle  for  life.  The  mere  possession  o 
this  rudimentary  advantage  must  be  an  aid  toward  life  presep 
vation.  This  in  itself  is  hard  to  understand  ;  but  it  become! 
harder  still  when  we  bear  in  mind  the  rareness  of  the  mathe 
matical  gift.  In  our  own  time  it  would  be  perhaps  an  over 
estimate  to  say  that  the  mathematical  faculty  existed  in  anj 
marked  degree  in  one  per  cent  of  the  population ;  assume  sue! 
a  proportion  to  have  generally  held  in  human  history,  then  i 
would  be  necessary  to  suppose  that  these  rare  specimens  of  rudi 
mentary  mathematical  ability  had  some  very  decided  advanta^ 
in  the  struggle  for  life :  but  what  ground  is  there  for  such  a  sup 
position  ?  Grant  that  ten  men  in  a  tribe  of  a  thousand  had  dia 
covered  how  to  count  upon  their  fingers,  or  suppose  them  to  havfl 
discovered  some  elementary  geometrical  theorem,  how  would  thil 
help  them  when  a  noighhoring  tribe  attacked  them,  or  when  fam^ 
ine  and  pestilence  were  abundant  ?  It  is  difficult  or  impossible 
to  say. 

And  the  same  argument  would  seem  to  apply  to  other  humai 
faculties,  music  and  all  forms  of  art,  writing,  even  speech.  CJoa 
eider  speech  for  a  moment  as  the  most  universal  and  most  dia 
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tinctiv6  of  human  faculties.    Here  the  probloin  is  just  the  reverse 

that  which  occurred  in  the  case  of  mathematics :  in  that  the 

rorablo  variation  to  be  preserved  is  rare,  in  this  the  variation 

scarcely  exists ;  the  faculty  of  speech  is  universal ;  how,  then,  can 

there  bo  a  survival  of  the  fittest  where  all  are  equally  lit  ? 

It  seems  difficult  to  resist  this  kind  of  argument,  and  I  should 
not  be  Hurprised  to  find  the  opinion  gain  ground,  and  ultimately 
become  eatablislied,  that  while  the  human  faculties  have  undoubt- 
edly been  developed  gradually,  the  development  can  not  in  any 
way  be  traced  to  the  process  of  natural  selection. 

Bat  if  it  be  onco  admitted  that  the  principle  of  natural  selec- 
tion is  inatkH^uato  to  explain  the  development  of  specially  human 
qualities,  there  is  a  temptation  to  go  back  to  the  consideration  of 
the  powers  and  instincts  of  some  of  the  inferior  creatures,  and  to 
inquire  whether  natural  selection  may  not  be  inadequate  also  in 
eir  c-aso,  as  in  that  of  man.  I  confess  that  I  have  never  been 
le  to  perceive  how  the  principle  can  be  brought  to  bear  upon 
snch  phenomena  aa  the  architecture  of  insects — for  example,  that 
of  be<?s  and  wasps.  What,  I  suppose,  ought  to  have  happened  is 
this,  that  some  variation  of  an  ancient  form  of  bee  made  a  rough 
approximation  to  a  modem  honeycomb,  that  they  who  made  the 
b^t  honeycomb  wore  the  fittest  to  survive,  and  that  in  this  way 
by  alow  degrees  and  by  natural  selection  a  race  of  bees  was  pro- 
duced capable  of  performing  the  geometrical  wonders  which  mod- 
^pi  bees  jjerfunn.  But  there  are  two  difficulties :  First,  in  con- 
^Kiving  the  original  start  of  insects  in  the  direction  of  architect- 
Hd-  1,  secondly,  in  perceiving  the  connection  between  good 

Hp .ts  and  survival  in  the  struggle  for  life.     Certain  bees 

^■light  make  their  wax  go  further  than  other  bees,  and  our  actual 
oew  use  their  wax  with  absolutely  mathematical  economy;  but  it 
is  difficult  to  perceive  how  this  economy  is  helpful  in  the  struggle 
for  lifeL  Can  we  got  over  these  difBciilties  ?  If  it  were  a  case  of 
8om«'   '  for  self-preservation,  the  conclusion  might  be  differ- 

ent, uiuple,  if  we  can  imagine  some  variation  of  a  race  of 

spiders  devising,  in  ever  so  rough  a  form,  those  curious  houses 
which  have  attained  such  perfection  in  the  hands  of  the  trap-door 
i«pider,  we  can  also  easily  believe  that  this  variation  would  be 
V  to  fiurvive,  and  that  while  less  ingenious  spiders  became 
— V  of  their  enemies,  those  which  were  concealed  in  their 
castles  would  escape.     But  there  is  nothing  parallel  to 
'  o  case  of  wasps  and  bees ;  here  we  have  a  beautiful  geo- 
....  problem  sfjmehow  solved,  apparently  without  connection 
on  tlie  solution  and  the  preservation  of  life.    One  of  two 
vitable — either  the  geometrical  skill  has  be- 
,    - :      ion  to  bees  and  wasps  ever  since  those  insects 
existed ;  or  filso  the  geometrical  skill  has  been  developed  by  some 
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internal  law  of  growth,  independently  of  all  questions  of  nattind 
election. 

There  is  another  class  of  natural  phenomena  upon  which  M 
Wallace  writes  much  that  is  deeply  interesting,  hut  to  which 
^may  possibly  be  questioned  whether  the  principle  of  survival 

itura]  selection  is  applicable — namely,  the  phenomena  of  mimir 
ry.    Of  course  it  is  quite  intelligible,  to  take  an  instance,  that 
living  creature  which  is  very  much  like  a  leaf  will  escape  man 
enemies,  and  even  have  such  an  advantage  in  the  struggle  for  lif( 
that  many  other  living  creatures  would  be  like  leaves  if  they 
could.    But  when  we  endeaA'or  to  go  back  in  imagination  to  th' 
commencement  of  the  mimicking  process,  we  must  conceive  of 
creature  not  at  all  like  a  leaf,  but  among  whose  ofFspring  th 
are  certain  individuals  which  have  a  slightly  leaf -like  ap|>ear; 
and  that  these  survive  in  preference  to  others  not  having  the  a] 
pearance  in  question.     The  conception  involves  two  difficultiw 
First,  the  notion  of  certain  individuals  having  a  slightly  leaf-lilra 
appearance  is  eccentric  and  hard  to  accept.    It  is  different  from 
that  of  individuals  varying  by  length  of  leg,  or  strength  of  wing, 
or  what  not.    It  is  a  variation,  so  to  speak,  not  of  degree  but  of 
kind.    And,  secondly,  it  is  diflicult  to  see  why  a  resemblance  to 
^leaf,  admitted  to  be  slight,  and  therefore  one  would  imagine  nol 
sily  perceived,  should  be  any  substantial  protection  from  en 
mies,  and  so  an  appreciable  advantage  in  the  struggle  for  life. 

Similar  difficulties  occur  with  regard  to  other  c£tses  of  mimicry, 
My  space  does  not  permit  me  to  examine  them  in  detail ;  but 
|have  come  to  the  conclxision  that,  while  mimicry  may  i»rul3«bV 
>  always  connected  with  some  advantage  which  it  confers  on  tbi 
animal,  it  is  difficult  to  conceive  of  the  mimicking  transformatioi 
^being  originally  brought  into  operation  by  any  process  of  nat 
election. 

This  failure  of  the  principle  of  natural  selection  to  exp 
much  that  is  connected  with  the  evolution  both  of  men  and  o! 
inferior  creatures  may  lead  us  to  inquire,  to  what  extent  the  prin- 
ciple  satisfies  etiological  requirements  even   in  those  cases 
which  its  application  appears  most  complete.    The  modificatioi 
and  multiplication  of  species  require  three  conditions  to  bo  po»l 
nlated  :  (1)  an  original  species;  (2)  the  power  of  multiplying  thai 
species  by  reproduction  ;  and  (3)  the  occurrence  of  variations 
the  successive  generations. 

Now  (1)  the  existence  of  the  original  living  germ  or  ge 
mu8t,  I  fmppose,  be  loft  by  universal  consent  in  mystery,    Mr, 
Parwin  treated  of  the  Origin  of  "Species,"  not  the  Origin  of 
\ii  "      r.s/*   This  latter  '    not  likely  ever  i 

|t.  ti  of  human  b*.  .  :iinly  it  has  noi 

Given  the  existence  of  the  material  universe,  or  the  existence 
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pving  tilings^  and  there  is  abundance  of  opening  for  discovery 

ith  respect  to  the  laws  of  matter  and  the  laws  of  life ;  but  mat- 
Br  and  Uf e  must  first  be  given  :  this  is  sufBciently  obvious ;  but 
\  is  worth  noting,  because  there  is  sometimes  a  tendency  to  makej 
ifusioa  between  creation  and  the  laws  of  created  things  d 
it  is  obvious  that  creation  is  one  thing,  and  the  law  gov-' 
ig  created  things  is  quite  another.  But  (2)  as  the  original 
dstenc«  of  living  things  is  a  mystery,  so  also  is  the  reproduction 
Bf  them*  The  continuity  of  life  on  the  eai'th's  surface,  insured  in 
various  ways  more  or  less  resembling  each  other,  and  all  agreeing 
in  this,  that  there  is  apparently  no  tendency  in  vital  power  to  de- 
generate or  wear  itself  out  in  the  course  of  ages,  is,  as  it  were,  a 
standing  mystery  of  creation.  The  scientific  man  has  nothing  to 
io  with  this  mystery ;  to  him  it  is  simply  a  fact  or  phenomenon; 
it  he  who  trios  to  go  beyond  phenomena  and  to  get  at  the  cause 
shind  them  will  recognize  reproduction  as  being  etiologically 
univalent  to  continuous  creation.  The  great  feature,  however, 
the  principle  of  natural  selection  is  (3)  the  occurrence  of  varia- 
Mr.  Wallace  lays  g^eat  stress  on  the  abundance  of  the 
iations  which  occur  in  nature,  and  the  corresponding  impor- 
I  of  this  element  in  the  Darwinian  theory ;  and  he  is  obviously 
in  doing  so.  But  it  is  well  to  observe  that  it  is  impossible  to 
Dgard  variations  either  on  the  one  baud  as  a  necessary  feature  of  J 
production,  or  on  the  other  as  simply  fortuitous.  With  regard 
the  latter  supposition  it  is,  certainly,  difficult  to  conceive  of 
as  being  a  principal  factor,  say,  in  the  production  of  a 
borste,  to  say  nothing  of  a  man.  But  even  the  former  supposition 
1  not  quite  an  easy  one :  it  is  difficult  to  see  why  variations  capa- 
lo  <^  being  ma<^le  permanent  should  occur,  and  why  (if  there  be 


offspring  at 


offspring  should  not  be  exactly  like  the  parent; 


in  not  a  few  ..        ;his  seems  to  be  the  law  of  living  things.   What 
1  wish  to  point  out,  however,  is  this,  that  from  the  etiological 
i|    '        r  viyw  there  ought  to  be  a  cause  for  variations  as  well  aa 
•r  phenomena ;  and  that,  therefore,  when  we  use  the  phe- ' 
lomenoD  of  variations  as  a  part  of  the  machinery  of  natural  selec- 
ion,  wo  do  not  get  rid  of  the  task  of  inquiring,  b&  philosophers, 
'  those  useful  variations  occurred.     In  fact,  in  this  as  in  many 
■  instances,  what  is  done  is  to  shift  the  process  one  stage  back- 
but  to  leave  the  question  of  the  primary  cause  very  much 
it  was.     Variations  are  abundant,  says  the  student  of  natu- 
history,  and  a<lvantageou3  variations  are  preserved  and  made 
lermanent  by  the  process  of  natural  selection  :  let  it  be  granted. 
Jut  the  philosopher  may  still  say ;   How  comes  it  that  advan- 
oos  variations  should  occur  ?    Must  not  this  occurrence  be  the 
mlt  of  some  pr^-established  principle  or  law  of  development  ? 
T&ko  the  case  of  the  horse,  which  Mr.  Wallace  has  dwelt  upon 
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at  some  length,  and  has  illustrated  by  a  diagram.  The  evolution 
of  the  horse  of  historical  times  and  of  the  present  day  from  the 
OTohippns  of  the  Eocene  pericxi,  as  exhibited  to  the  eye  by  Mr. 
Wallace's  diagram,  is  as  interesting  a  presentation  of  a  physical 
po<iigree  as  can  well  be  conceived.  Wo  Bee,  as  it  were,  the  progren 
of  Nature's  work ;  the  transformation  from  several  toes  to  on©  toe, 
which  was,  in  reality,  the  operation  of  thousands  of  years,  is  v 
ble  as  a  connected  continuous  process  from  beginning  to  end.  1 
what  the  diagram  does  not,  and  can  not,  put  in  evidence  is 
namely,  the  marvelous  beauty  of  the  horse  in  his  ultimate  con- 
dition. So  far  as  any  conclusions  can  be  drawn  from  the  diagram, 
the  top  and  the  bottom  of  the  page  stand  upon  an  equal  footing : 
there  would  seem  to  be  no  reason  why  oroJiippus  should  not  1 
been  derived  from  eqnvs  by  expansion,  as  easily  as  equus 
been  derived  from  orohippus  by  contraction.  When,  however^ 
we  look,  not  at  the  equits  of  science,  but  at  the  horse  of  the 
ing-field  or  the  race-course,  or  at  our  own  stable  friend,  who 
carried  us  safely  for  hundreds  of  miles,  we  perceive  that,  somehow 
or  other,  we  have,  in  these  modern  days,  an  animal  of  the  moat 
perfect  kind  with  regard  to  speed,  beauty,  and  mechanical  perfec- 
tion. We  feel  convinced  that  it  would  be  in  every  way  a  mistake 
that  he  should  develop  toes  and  become  orohippus  ;  we  are  surai 
that  orohippus  has  rightly  been  improved  off  the  face  of  the  ea; 
in  order  to  make  room  for  equxis.  All  this  is,  in  the  best  s 
the  phrase,  in  accordance  with  the  principle  of  the  surviva 
fittest ;  but  I  confess  that  I  find  it  difficult  to  realize  the  transfo] 
mation  of  orohippus  into  equus  upon  the  pure  and  simple  not! 
of  advantag(M)us  variations  in  the  struggle  for  life  ;  for,  in  tml 
if  the  question  be  one  of  mere  survival,  it  is  difficult  to  say,  whi 
the  earth  was  inhabited  by  wild  creatures,  in  what  manner 
possession  of  one  toe  instead  of  three  or  four  should  give  equ^ 
any  advantage  over  orohippus.  One  can  quite  understand  that 
jury  of  Newmarket  jockeys  would  decide  that  equus  was  fittest 
survive ;  but  in  the  absence  of  human  judgment  the  conclusion 
not  so  easy  to  reach.  At  all  events,  it  seems  more  probable  thai 
the  transformation  was  originally  ideally  contained  in  the  conce 
tion  of  this  class  of  creature,  and  that  eqvus  may  be  regartliMi 
bearing  to  orohippus  something  of  the  same  kind  of  relation  u»  i 
borne  by  a  frog  to  a  tadpole,  or  by  a  moth  to  a  caterpillar. 

May  it  not  well  be  that  predetermined  transformation  has  as 

.r    '        t;ion  in  th<»  genesis  of  spcx-ies  as  it  certainly  has  in  thai 

fir  itil  creatures?    Nothing,  perhaps,  strikes  most  minds 

more  surprising  than  insect  and  reptile  transformation.    That 

Drawling  anirau'     '      M,  by  a  coraplicatr<l  V      -  ft 

adition  of  m-  -  helplessness,  be  u  iit<l 

into  a  creature  of  active  life  spent  in  flying  through  the  atTj 


as 
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iiat  toads  and  fro^a  should  find  it  necessary  to  iiasa  through  the 
sh-like  life  of  tadpoles — this  class  of  facts  may  well  puzzle  the 
tiinking  mind ;  but  the  advantage  of  them  is  that  they  are  facts ; 
no  one  can  dispute  them ;  and  taking  our  stand  aipon  them  we 
may  guess  that  the  processes  of  Nature  are  analogous,  in  cases  in 
which  we  can  not  distinctly  prove  that  they  are  so.  May  it  not 
,  then^  that  the  Erxjene  period  of  creation  presented  a  condition 
^f  things  out  of  which  a  higher  condition  was  evolved,  not  simply 
by  the  per3)etuation  of  advantageous  variations,  but  much  more 
by  virtuo  of  an  internal  principle  of  growth,  similar  to,  or  at  least 
comparable  with,  the  principle  which  develops  the  foetus  or  which 
transforms  tadpoles  and  caterpillars  ?  Adopting  this  view,  we 
tiould  have  in  both  caaea  a  limit  toward  which  transformations 
E*nded;  as  the  butterfly  is  the  ultimate  fonn  of  the  caterpillar, 
id  the  caterpillar  was  the  forerunner  and  necessary  ancestor  of 
\  \v,  so  equna  may  perhaps  be  regarded  as  the  ultimate 

j/iippus,and  orohippiis  as  the  forerunner  and  necessary 
lor  of  equus.  At  all  events,  this  view  of  the  facts  seems  to 
pnable,  and  it  is  free  from  certain  difficulties  by  which  the 
hjrpothesis  of  natural  selection  pure  and  simple  is  undoubtedly 
bM»t. 

The  question  of  growth,  evolution,  development,  by  an  internal 
power  similar  to,  and  comparable  with,  that  which  we  see  daily 
and  hourly  at  work  all  round  about  us,  leads  to  the  discussion  of 
^  and  very  interesting  question — namely,  whether  man  can 
y  be  described  as  "derived  from  the  lower  animals."  The 
sion  is  Mr.  Wallace's.  Ho  speaks  of  "man  in  his  bodily 
ture"  aa  having  been  "derived  from  the  lower  animals,  of 
which  ho  is  the  culminating  development."*  I  venture  to  ques- 
tion whether  this  is  a  correct  statement  of  the  facts  of  the  case.  I 
not  venturing  to  throw  doubt  upon  Mr.  Wallace's  scientific 
ledoctions;  on  the  other  hand,  their  correctness  shall  for  the  sake 
yt  argnmont,  if  on  no  other  ground,  be  fully  granted;  all  the 
aoTi>  reatUly  in  consideration  of  the  important  limitations  of  the 
iplo  of  natural  selection  made  in  the  case  of  man,  as  already 
[It  '  '  ussed.  What  I  venture  to  doubt  is,  whether  the 
I  an  evolution,  as  accepted  by  Mr.  Wallace,  can  be 
Sghtly  described  by  the  terms  which  he  applies  to  it  Certainly 
Miing  in  the  conception  of  such  derivation  from 
i^8  of  most  of  us  nut  unnaturally  shrink,  and  from 
rhich  tiiey  would  gladly  be  free,  if  freedom  can  be  had  consist- 
lUy  with  scientific  truth.  There  is  something  in  it  of  that  "let- 
ng  the  house  of  a  brute  to  the  soul  of  a  man/'  of  which  Lord 
tennyson  sings  in  his  most  recent  volume.     It  may  be  woi-th 
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while,  therefore,  to  consider  whether  the  phrase, "  derivation  from 
ae  lower  animals,"  is  one  which  can  be  maiiitaiued  as  '  ■ 
dressing  the  truth  which  it  is  intended  to  express  con* 
j)hy6ieal  history  of  our  race, 

Now  it  is  manifest  that  if  we  look  back,  so  far  as  u  |"'--i li' , 
into  tlie  remote  past,  when  the  first  germ  of  animal  lif*:;  upixiartj 
upon  the  globe,  t\*o  conditions  of  things,  and  two  only,  are  cott« 
ceivable.  Either  (A)  there  was  a  single  germ  of  life,  from  which' 
all  subsequent  living  forms  have  been  evolved  or  developed ;  ot 
(B)  there  were  several  or  many  germs  of  life,  from  which,  in  sepa* 
rate  streams,  so  to  speak,  the  evolution  of  living  creatures  too! 
place,  Mr.  Darwin  inclined,  I  think,  to  the  latter  supposition ;  bul 
either  A  or  B  must  be  accepted  by  all  evolutionists  of  all  schools. 
Let  us  consider  them  successively. 

A-  If  we  make  the  supposition  that  living  forms  conuneneed 
upon  the  globe  from  a  single  germ,  then  it  follows  that  all  living 
creatures  now  existing — insects^  fishes,  birds,  beasts,  man — have 
been  evolved  by  some  process  or  processes  from  one  and  the  saoM 
origin :  whether  the  process  of  variation  and  natural  s-  '  .  b«, 

sufficient  to  account  for  the  development,  it  is  not  ne-  _.  fui 

the  purpose  of  this  argument  to  decide;  it  is  sufficient  to  say, 
this  can  scarcely  be  denied,  that  by  some  process  or  prooe?~ 
development  has  taken  place.    Therefore,  ascending  to  l 
pothesis  now  under  consideration,  it  will  be  true  that  the  iowi 
animals  and  man  had  a  common  origin ;  but  this  is  manifestly 
different  thing  from  asserting  that  man  is  "deriveii  from  thi 
lower  animala"    If  we  go  up  to  the  hy]>othetical  origin  of  life, 
the  single  gorm,  this  latter  assertion  is  obviously  untrue,  becau^^t' 
as  by  hypothesis  there  was  then  only  one  germ,  there  could  bo  no 
distinction  of  superior  or  inferior;  but  if  we  stop  short  of  the  ori- 
gin and  observe  the  condition  of  things  at  any  period  subsoqtioii 
to  the  hy]>othetical  beginning,  we  shall  find  progress  being  mado 
toward  the  development  of  man  and  simultaneous  pror         '    ing 
made  toward  the  development  of  the  lower  animals.     ]  lows 

not  follow  that,  because  this  simultaneous  development  id  takini 
place,  therefore  we  can  say  that  one  form  of  life  is  developed  from' 
the  other ;  it  might  be  as  correct  to  say  that  the  inferior  animals 
were  developed  from  noan,  as  man  from  the  inferior  aniroaU. 

Take  an  illustration  from  that  which  is  possible  in  *^ 

rivers.     Conceive  of  two  rivers  running  into  the  sea ; 
course,  and  suppose  that  ultimately  you  come  to  the  ^'■ 
in  the  distant  mountains;  it  would  not  be  correct  to  6;i.,  :.. 
of  these  rivers  was  derived  from  the  other.    The  correct 
mf^nt  would  bt-  that  tli'  i^  from  one  and  the  a:  ' 

that  they  had  diiferent  L.^ <,  and  that  they  t.  rmin: 

furent  streams. 
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Wlien  we  speak  of  the  lower  animals,  do  we  not  in  fact  postu- 
the  existence  of  man  ?  Lower  than  what  ?  Surely  lower 
,  man :  therefore  inferiority  can  not  be  predicated  until  man'a 
flodsteoce  has  been  assumed,  or  has  become  a  fact ;  and  therefore 
to  speak  of  man  being  derived  from  the  lower  animals  in  the 
remote  past,  when,  if  you  only  go  far  enough,  there  is  no  higher 
lower,  would  seem  to  be  a  confusing  uae  of  language. 

it  be  urge<l  that  the  objection  now  made  to  the  phraseology 

by  Mr.  Wallace  is  merely  a  verbal  quibble,  I  venture  to 

Tk^^Oy  on  the  other  hand,  that  there  is  pot  a  little  importance  in 

lie  objection.    I  quite  admit  that  if  the  creation  of  man  be  a 

merely  fortuitous  fact,  a  lucky  hit,  so  to  speak,  in  the  infinite 

&ty  of  living  forms  developed  from  a  single  original  living 

01 — if,  in  fact,  creation  be  without  the  high  purpose  which 

^nman  life,  as  distinguished  from  all  other  forms  of  life,  seems  to 

ftko  manifest — it  is  scarcely  worth  while  to  argue  the  question 

rhcther  man  was  derived  from  the  inferior  animals  or  not.    But 

if  man  bo  the  intende<l  crown  of  creation  existing  in  the  deterrai- 

\  counsel  and  foreknowledge  of  God  from  the  beginning,  then 

seem  to  be  worth  while  to  argue  that  the  derivation  of 

lan  and  beast  from  the  same  living  germ  is  not  the  same  thing 

th€  derivation  of  one  from  the  other.    A  sane  man  may  have 

be  misfortune  to  have  an  idiot  brother ;  the  sane  man  and  the 

liot  are  derived  from  the  same  parents,  but  it  would  be  incorrect 

say  that  one  was  derived  from  the  other.    May  there  not  be 

[>me  analogy  between  a  case  of  this  kind  and  the  case  of  man 

beast? 

B.  So  much,  then,  for  the  hypothesis  of  one  original  germ  of 

le;  the  argument  becomes  perhaps  more  simple  if  we  adopt  the 

id  hypothesis,  namely,  that  of  several  or  many  germs. 

for  in  this  cas«  it  is  not  unreasrjuable  to  suppose  that  specific 

ifft-renc€«  existed  among  the  original  germs.     I  confess  that  the 

LOtion  of  the  development  of  all  forms  of  life  from  one  original 

erm  offers  to  my  own  mind  an  almost  insuperable  difficulty. 

flie  arguments  drawn  from  the  experimental  facts  of  variation 

iid  natural  seloction,  from  the  observed  progression  of  animal 

[?rm9  in  successive  geological  strata,  and  the  like,  seem  to  me 

ina^lequate  to  explain  the  development  of  insects,  fishes, 

mammals,  from  one  stock.    Consequently,  to  my  own  mind 

I  i8  a  relief  to  bo  able  to  think  of  several,  and  if  of  several  then 

ibly  of  any  number,  of  original  germs.    The  hypotliesis  is  not 

to,  but  quite  in  accordance  with,  Mr.  Darwin's  own 

ra;  in  fact,  he  was  far  too  cautious  a  man  to  dogmatize  con- 

:  the  'i    "'      f  the  origin  of  living  forms,  when  all  attempt 

Uie  exan  i  of  the  question  of  origin  would  necessarily 

him  far  beyond  the  limits  of  possible  experiment.    Let  us 
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idopt  provifiionally  the  bjpothesLs  of  a  multiplicity  of  ^rms 
life ;  and  if  we  do  this,  there  is  nothing  wild  or  strange  in  the 
ippositiou  that  the  germ  of  man  was  di^erent  from  other  g<:;nn& 
It  would  be  beyond  all  that  scientific  caution  would  justify  to 
aasame  that,  given  a  number  of  original  germs  of  life,  it  is  matter 
of  chance  into  what  each  will  develop.  It  is  contrary,  I  think,  to 
the  whole  analogy  of  Nature  to  suppose  that  a  living  germ,  which 
is  to  all  intents  and  purposes  an  ovum  or  egg,  may  ultimately 
develop  into  an  oak,  or  a  fish,  or  a  man,  according  to  its  surround- 
rding  to  mere  chance-  At  all  events,  it  is  much  mor»' 
prot';  ,  uch  more  according  to  analogy,  that  each  germ  should 
have  its  specific  character,  and  that  so  man  should  have  been  man 
ID  intention  and  preparation  from  the  very  beginning  of  *'  * 
It  may  have  been — in  fact,  according  to  the  supposition  of 
tion  it  must  have  been — that  in  the  early  condition  of  life  upon 
^(be  globe  there  was  no  man  (in  the  full  and  proper  sense  of  the 
rord)  in  existence,  but  his  progenitors  would  be  there;  and  "what 
is  submitted  is  this,  that  those  progeuitors  were  un<IeveIoped 
men,  and  not  "  lower  animals."  What  they  visibly  were  scientific 
discovery  has  not  yet  put  in  evidence  ;  it  is  admitted  that  there 
is  a  "  missing  link  "  between  the  present  and  the  past.  Some  sci 
entific  men  hope  that  the  link  may  be  found,  some  think  that  it 
is  hidden  under  the  sea ;  but,  whatever  the  truth  may  be  with 
regard  to  this  point,  what  is  maintained  is  this,  that,  on  the 
hypothesis  of  a  multiplicity  of  original  germs  of  life,  ii  is 
more  probable  than  otherwise  that  certain  gemis  contained  the 
promise  of  men,  others  of  "lower  animals";   and   H  '.*<>, 

it  is  incorrnrt  to  speak  of  tho  lower  animals  as  thei-.   ^        i^i^ 
of  men. 

This  view  of  the  case,  though  founded  upon  a  criticism  of 
Wallace's  language,  would  seem  nevertheless  to  be  consi; 
with  his  real  views  concerning  the  origin  of  man.     In  the  lasl 
chapter  of   his  work,  entitled   Darwinism   applied  to  Man, 
which    reference   has    been    already   made,  it  is  contended, 
we  have  seen,  that  the  principle  of  natural  selection   will  noi 
account  for  the  development  of  the  human  faculties.    I  rocur 
that  chapt«?r  chiefly  for  the  purpose  of  making  two  extracts,  whi 
rill,  I  think,  tend  to  strengthen  the  arguments  which  have 
Ireiuly  a<ivanoed.    After  rehearsing  three  stages  of  progress 
creation — the  change  from  the  inorganic  to  tho  organic ;  the 
Lit    '  '     'nwition  or  consciousness,  constituting  '" 

flit  'in  l»etween  the  animal  and  vegetjible  ^     ,       ;n8 

and  the  existence  in  man  of  a  number  of  his  most  characto: 
and  noM'    '  ''       ''   ^^,  those  which  raise  him  above  the  brutes  and 
open  up  I  of  almost  indefinite  advancement — Mr.  Wal- 

96  writes  thus : 


( 


i 
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Tlicfl*  Utr«e  distinct  stag^tt  ot  progrread  from  tfie  inorgauic  world  of  mutter  and 
Dtion  op  to  man,  p<jint  cleiirW  to  an  uohcen  nntvort«e — to  u  world  of  spirit,  to 
Ekirh  thv  world  of  cnatter  is  altogether  subordinate.* 

And  agaia: 

TJ'  it  my  intcrpreitttion  of  tho  evidence  now  add  need — strictly 

I  Uh  appeal  to  faci»  which  are  cloarljr  what  ought  nf)t  to  be  on 
til**  nin!  ■  I  -.'I'-  ihcHiry — will  bo  al>le  to  accept  the  spirituul  nutnre  of  man,  aa  not 
in  nr\^  -•  >)  ijuHtn«i!»t«nt  with  the  theory  of  evolution,  bat  as  dependent  upon  tbos« 
'  •:  -'aI  Uv«  and  causes  which  furnish  the  verj  materiaU  for  evolution  to 
work  witij.t 

P     '      ;'    .ns  such  as  these,  coming  from  such  an  authority, 
mu>ft  ,  s-H  1)0  very  comforting  to  those  minds  which  feel 

lemselvos  compelled  to  receive  the  evidence  for  evolution  but 
irink  from  raaterialisra,  which  feel  convinced  that  materialism 
ran  not  l)e  true,  and  yet  have  an  unea.sy  suspicion  that  evolution 
[■I'int.s  to  it  as  a  logical  conclusion.  But  if  we  admit  with  Mr. 
J\'alliu-e  that  variation  and  natural  selection  are  not  adequate  to 
Kpliun  the  evolution  of  man*3  higher  qualities  and  faculties,  we 
lire  not  morely  delivere<l  from  the  acceptance  of  materialism,  we 
an*  invited  and  even  compelled  (as  has  been  urged  in  a  former 
part  of  this  paper)  to  review  the  whole  question  of  the  extent  of 
t  ^Ication  of  Mr.  Darwin's  great  principle.     He  would  be  a 

r  Hi  who,  in  th«  face  of  Mr.  Darwin,  Mr.  Wallace^  and  the 

whole  generation  of  naturalists  who  have  followed  in  their  steps, 
lould  ileny  that  natural  selection  whs  a  vera  cnvsa  in  creative 
>rk:  but  there  is  no  rfishnesa  or  audacity  in  maintaining  what 
"Mr.  Diftrwin  did  not  deny,  and  what  Mr.  Wallace  emjihatically 
Irmit,  narn»»ly,  that  there  is  neede<l  for  the  explanation  of  phe- 
>mt*nii  soinething  beyond,  and  essentially  different  from,  the 
procees  of  natural  selection.  All  seems  to  point  beyond  matter 
ito  the  region  of  mind,  beyond  mechanical  sequence  to  purpose, 
fryond  all  vent  causa  to  the  causa  rausarum,  beyond  Nature 
^Goil, 

I  will  close  this  paper  by  recording  an  incident  which  was 
Jramunicated  to  me  some  years  ago  in  the  course  of  conversa- 
bn  by  Dr.  Thompson,  the  late  Master  of  Trinity  College,  Cam- 

ldgt5. 

Dr.  Thompson  was  walking,  in  his  college  days,  with  two  com- 

iniuns,  one  of  whom  was  Alfred  Tennyson;  of  the  name  of  the 

ler  1  am  not  sure.     The  path  by  which  they  w^nt  was  one 

ich  all  Cambriflge  men  know,  namely,  that  which  leads  from 

ill.  '  ''  '  ''  s  through  the  fields  toward  Coton.  After 
Si  li  us(vl  to  be  crossed  (and  perhaps  is  now) 

a  riMte  wo»3den  bridge,  it  was  perceived  that  Tennyson  hfvd 
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la^^j^ed  behind.    He  had  paused  by  the  aide  of  the  brooks  broojjbl 
his  eyes  as  near  as  he  couUl  to  the  surface  of  the  water,  and  wa* 
examining  with  intense  interest  the  subaqueous  life  which  the  lit- 
tle stream  contained.    After  a  time  he  rejoiue<l  his  conij 
and  this  was  his  utterance  when  he  joined  them:  "What  aii    ,:„_, 
nation  God  has  I "    Tlie  words  must  have  made  a  deep  improHsioa 
upon  my  informant's  mind;    otherwise  he  would  not   li 
tained  them  in  memory,  and  would  not  have  thought  it 
while  to  repeat  them  to  me.    They  made  &  similar  improssioe 
upon  myself  when  so  repeated  ;  and  I  can  not  but  regard  t' 
containing  a  true  philosophy  of  Nature.     WLatever  vr\i\\ 
power  of  natural  selection,  and  whatever  causes  may  be  at  work 

to  produce  the  varied  scene  of  life  which  the  world  conta-  ■  

need  some  underlying  cause,  both  of  life  itself  and  of  rt  ; 
tion  and  variation,  and  of  all  natural  phenomena;  and  if  caasalir 
the  existence  of  the  universe  may  be  attributed  to  God's  will  and 
purpose,  so  the  endless  variety  of  vital  manifestations  may  be 
attributed  to  that  which  in  the  case  of  man  we  should  call  imagi* 
nation. 

In  reality,  whatever  may  be  the  actual  historical  gene«U^ 
Mature,  we  seem  to  need  a  r/w^i^i-Platouic  doctrine  of  ant- 
Ideas  in  the  divine  mind  as  the  basis,  the  underlying  condiii^^, 
the  existence  of  things  as  we  see  them.     It  is  matter  for  fair 
discussion  among   naturalists  how  much  may  be  ati     ■ 
natural  selection,  how  much  to  sexual,  how  much  to  ^ 
cal,  and  so  forth.     But  such  discussions  can  not  go  to  the  root  uf 
things;  they  do  not  reach  the  original  thought  out  of  wM  '    '" 
works  of  Nature,  as  we  call  them,  originally  spring.     ^. 
Angelo,  as  we  are  told,  used  to  sit  with  his  hammer  and  ch)^^'J 
before  his  marble  block,  and  shape  it  without  any  previous  mu 
eling  process  into  the  figure  which  he  intended  to  produce;  otbe^ 
sculptors,  I  believe,  with  only  this  one  grand  exception, 
their  model  in  clay,  and  thence  proceed  by  semi-mechanicr' ' 
to  the  finished  work ;  but  Michael  Angelo  and  all  other  S' 
have  alike  the  seminal  ide^i  in  their  minds,  and  the  manner  u\  '\U 
evolution  is  comparatively  a  matter  of  detail.    Something  of  til 
same  kind  may  be  said  of  the  profluction  of  natural  thin«K    II 
be  possible  for  naturalists  to  discover  some  of  ti  ■*  bj 

*  h  the  finished  work  comt'S  to  be  what  it  is;  bui 
origin  of  natural  things — the  wonders  of  life,  the  varied  beantit: 
of  n>  f'rse.  above  all,  the  mind  of  man,  v  '  *  ' 

und*  !ig,apjireciating,  and  liiscufising  tht  , 

natural  things  give  rise— is  tcj  be  sought  in  no  region  lower 
it  which  may,  with  all  rever  ^       *  -  -:hed  as  the  mioclti 

the  imagination  of  God,— A'<  //• 


I  HAD  for  ten  years  a  cat  whose  intelligence  interested  me 
greatly  and  was  considered  remarkable  by  all  persons  who 
took  notice  of  her.     Her  confidence  in  her  master  and  mistress, 
kar  evident  enjoyment  of  their  society,  her  happy  faculty  of  put- 
jfcg  herself  upon  an  uiiderstanding  with  them,  her  familiar  inter- 
■  in  matters  of  the  household,  the  shifts  and  devices  of  which 
ihe  was  master,  and  her  sagacity  manifested  in  ways  as  various 
u  the  exigencies  she  had  to  meet,  evoked  frequent  admiration 
uul  praise.    These  manifestations  led  me  to  look  into  the  subject 
of  knowledge  in  cats,  and  I  have  found  that  she  was  not  singular, 
areren  exceptional,  in  the  quality  of  her  faculties.     She  appears 
to  have  been  a  type  to  which  a  great  many  of  the  more  happily 
tnuned  members  of  her  race  can  easily  measure  up.     My  observa- 
tions have  been  naturally  extended  to  other  animals,  and  have  led 
io  the  conclusion  that  most  domesticated  species  and  many  wild 
Bk6  are  capable  of  and  often  manifest  equally  high  degrees  of 
Ifcntal  development.     But  cats — and  dogs  too — are  more  at  homo 
with  us,  have  more  opjiortunities  to  learn,  and  come  under  closer 
and  more  constant  observation  than  the  others. 

The  cat  belongs  to  a  large  and  highly  specialized  family ;  to 
(me  that  is  clearly  distinguishable  from  the  other  families  of  ani- 
mals, while  the  resemblances  Iwtween  its   own    niemlwrs   is  so 
strong  that  even  the  careless,  unprofessional  observer  will  hardly 
tti  to  assign  at  a  glance  an  individual  of  any  of  its  species  to  it. 
the  memlxTs  of  the  family  are,  according   to  Wood,  light, 
ilthy,  and  silent  of  foot,  quick  of  ear  and  eye.     They  are  ex- 
lingly  graceful  in  form  and  movement,  have  flexible  bodies 
limbs — walk,  we  might  say,  on  tiptoe — are  alert  and  swift  in 
■on,  and  are  exceedingly  cunning.     Between  many  of  them  and 
cat  itself  there  is  hardly  any  prominently  visible  difference 
;)t  in  size.    Curious  resemblances  in  features  of  line  or  ex- 
sion  may  be  remarked  between  the  portraits  of  the  Felidce 
I  Wocid's  Natural  History  and  cats  with  whicli  the  observer  is 
ioqnainted.     A  copy  of  the  photograph  of  the  head  and  breast  of 
ft  tiger  at  rest,  in  a  portfolio  by  our  side,  might  be  easily  mis- 
taken, except  for  a  few  differences  in  the  shading?  of  the  hair,  for 
I  life-size  {wrtrait  of  the  cat  that  has  given  the  occasion  of  this 
irticle,    St,  George  Mivart  recognizes  fifty  living  species  of  the 

r'  ■    "    .  forty-eight  of  which  he  includes  in  the  genus  FpIIs. 
1  tory  of  the  domestic  cat  has  been  traced  back  to  the 

acient  Egyptians,  among  whom  the  earliest  notices  of  it  appear 
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on  tlic  monuments  of  the  second  empire  of  the  twelfth  d) 
(about  2400  B.  c),  at  Boni  Hassan.    It  seems  to  have  apf 
there  just  after  the  Ej^yptians  had  made  cousiderable  conqi 
ill  Nubia,  whence  it  niay*have  been  brought,  already  domestic 
amonK  tlie  spoils  of  w.u-     The  muntmiHed  cuts  in   the   Egj*] 

tombs  are  not  identical  wit 
our  house  cat,  but  ?ioem 
belong  to  a  native  specie 
{Felis   manuiulaio,  Fifr 
which  is  said  to  be  - 
digenous  in  Nubia, 
is  found  on  the  western  «id 
of  the  Nik>,  in  a  st. 
trict  in   which   brn- 
grows. 

The  domesticate*!  at 
was  slow  in  making  iis  ^ 
from  Ej^ypt  into  the  neighboring  nations.  The  Hebrews  were  ap 
parontly  without  it,  and  it  is  not  once  mentioned  in  th«>  Bible,  N^ 
evidence  lias  been  found  that  the  Assyrians  and  Babylonians  i 
acquainted  with  it.  According  to  authors  who  have  investii 
the  philological  branch  of  the  history,  these  pi>4)ple  j>ofi8eRaed  i 
binary  nomenclature  for  animals,  with  generic  and  specific  xinmv 
and  im^ludrd  their  lions  and  panthers  among  the  dogs — a  thin^ 
they  woubl  hardly  have  done  if  they  had  been  familiar  with  hut] 
cata  It  was  not  known  to  the  Greeks  and  Romans  till  a  com{ 
atively  late  period  ;  and  all  the  earlier  representations  of  cats  on 
their  monuments  are  referred  by  the  authorities  to  the  vr\h\  csi% 
or  some  other  animal  than  the  domestic  cat.  According  to  fch^ 
jost  careful  conclusions  on  this  subject,  the  mouscr  of  t^ 
id  Romans  was  a  weasel,  and  led  an  inde|>ondetit,not  > 
life.  The  Aryans  of  India  had  CAts  at  a  very  early  but  ool 
their  earliest  period;  for  while  the  names  of  the  animal  r— 
Aryan,  it  was  not,  according  to  Pict<4,  designated  by  an} 
t^rm  such  as  would  have  been  given  it  in  primitive  times,  but 
composit-e  names,  having  such  meanings  as  "  hnuso-animal,"  *•  nUH 
ciat^r/*  and  "  mousf*-enemy."  The  name  of  the  wild  cat  (Fig.  ?)J 
howuver,  embodinl  a  rm»t  common  to  many  of  the  Eu'  fim^ 

guftgeN.     It  }>ecome8  in  Persian,  pv^hak  ;  in  Afghan,  ;  .  .  in 

Kurdish,  psiq  :  In  Lithimnian,  jmij^ :  in  Irish,  piia  haAfei^ag, 
and  in  Erse,  pustig  and  pisfarj  ;  whence  thr  r      '    '    m        '     T 
derived  by  PicU-t  from  a  Sanskrit  root  pi  ^ 

means  "tail,"  and  therefore  points  to  one  of  the  most  strikiii 


nally  appliixi  Ui  tho  woanol*  refers  to  the  same   featurv. 
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Flu.  %.—V9uAi  Cat  (Fdit  calna.) 


impounded  from  two  words  that  give  the  meuniug  of 

The  Latin  name  of  the  cat  tribe  {Felis)  appears  to  have  been 

igtnnlly  applied  to  the  weasel  and  other  inousers,  and  after- 

t-o  t}je  wild  cat.    The  word  catns  or  cntUis  came  into  use 

jut  the  fourth  century,  and  is  found  first  in  the  agi'icultural 

it©r,  Paliadius^  who  recommends  that  cats  Ixi  kept  in  artichoke- 

rdens  for  protection  against  mice  and  mollis,  and  remarks  that 

3011  had  previously  been  served  for  this  purpose  liy  wyasels.    The 

^ame  rotta  is  found  later  in 

he    Gret?k    church    histo- 

ian,  Evagrius  Scholasticus, 

klniut  A-  D,  594.     Hist<»rical 

ifereuciis  have  l>eeu  drawn 

roni  the  absence  of  the  r<v 

f  cats  in  tlic  ruinw  of 

J    11,  and  from  the  fact 

\i  the  name  common  to 

[V-  .  r  Romance  lan- 

not   occur    in 

TallAchian.   It  is  concluded 

N'd  animal  had  not  become  common  when  Pom- 

,  in  A.  D.  79,  or  when  Dacia  was  isolated  from 

lie  r(^  of  the  Roman  world  by  barbarian  conquest,  in  the  third 

century.    Mr.  W.  Boyd  Dawkius  infers,  from  his  rcHearches  in  the 

IV04J  in  which  the  Celts  took  refuge  from  tlie  Saxons,  that  cats 

rere  unknown  in  Great  Britain  before  about  the  year  800. 

\ts  easily  commended  themselves  as  efficient  vermin-destroy- 

»uch  extensive  grain-raisers  as  the  ancient  Egj'ptians;  and 

)ple  so  ready  tx)  deify  everything  neede<l  little  prompting  t<» 

*them  in  their  ])antlieon.    They  may  also  have  made  them- 

lvc«  as«>ful  in  killing  snakes,  an  occupation  in  which,  if  the  sto- 

H,  they  sometimes  become  very  expert.     Rengger.  who 

of  the  mammals  of  Paraguay,  declares  that  he  has 

iiore  than  once  seen  cats  pursue  and  kill  snakes,  even  rattle- 

tes,  on  the  sandy,  grassless  plains  of  that  land,     "  With  their 

I  skill/'  lie  says,  *'  they  would  strike  the  snake  with  their  paw, 

!  at  the  same  time  avoid  its  spring.     If  the  snake  coiled  itself, 

•uld  not  attack  it  directly,  but  would  go  roimd  it  till  it  be- 

a^i  of  turning  its  head  after  them  ;  then  they  would  strike 

another  blow,  and  instantly  turn  aside.     If  the  snake  started  to 

away^  they  would  seize  its  tail,  as  if  to  play  mth  it.    By  virtue 

i)f  those  continued  attacks  they  usimlly  destroyed  their  enemy  in 

than  an  hour,  but  would  never  eat  its  flesh.'' 

Cats  are  represent<Hl  on  some  of  the  Egyptian  monuments  as 

;  their,  mast^^Tfl  on  hunting  exiwditions.    In  a  wall- 
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picture  on  a  tomb  at  Qiirneh,  a  hiinter  is  represented  in  hin  boat 
in  the  marshes  as  about  to  hurl  his  throw-stick  at  a  covey  of  j 
birds,  while  a  cat  by  his  side  is  on  the  alert  to  spring  upon 
game  he  is  expected  to  bring  down.    Another  picture  (Fig.  3)  rop-| 
resents  the  cat  seizing  a  bird.    This  would  involve  going  into  1 
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Flo.  S.— Aw  KoTTTlAjr  FOWXIKO  ScKinJ.     1 
•  Uvailjr  by  holillng  tlin  aUIIcb  of  »  \nini. 
bird.    8.  Ptrtied,  the  cniblum  i»f  wtttur. 


SportsniiiTi  nslnc  ih«  throw-«ttok     L  Ko«p«  Cte  1 
4    A  cat  »rlxln|E  the  game  In  \ha  thlekdi.    &   A  I 


water,  an  act  to  which  our  modem  cats  usually  have  a 
strong  dislike.     If  the  Egyptinii  cats  liad  tlie  sjiuk 
must  have  come  under  tho  discij)line  of  nkillful 
there  have  been  fisher  cats  in  modem  times.    Mr.  Koss,  in 
B(X)k  of  Cats,  tells  of  one  that  lived  in  1829,  which  r        '  - 
with  groat  assiduity,  and   fre(]uently  brought  them  h 
3he  taught  another  cat  to  fish,  and  they  used  to  go  out  tog(<ihisrJ| 

sometimes  taking  opjxjsite  sides  of  Ust 
river.     Another  story  is  ^luotod  by  1 
same  author,  of  a  cat  at  the  battery 
Plymouth,  England,  that  was   in 
habit  of  diviug  into  the  sea,  brinj 
up  fish,  and  leaving  them  in  the  g 
room  for  the  sailors.     She  was 
years  old,  and  "aa  fond  of  the  water  as  a  Newfoundland  dtig,j 
and  huntod  rogularly  along  th^  rocks  at   the  w 
hor  game,  "ready  1^  dive  for  it  at  a  moment's  n 
(loftcribml  bv  Mr.  LaVHon  Tail  was  a  remarkable  fiBhor.iuid  w^ 


*t>ome«tlc. 


Wild. 
Pia  t— C*T«'  Tjulb. 
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ie  into  a  small  p<jnd  up  to  her  shoulders  to  catch  hor  game. 
was"alwttya  fouU  of  dabbliixg  in  the  water."  Mr.  Harrison 
Teir*  tells  of  a  cat  which  used  to  go  into  the  water  up  to  her 
Ijihoulders  tu  bring  in  the  fish  wliicli  her  master  drew  up  with  the 
|hix)k,  and  which  stole  out  the  minnows  that  had  been  phiced,  for 
Isafo  keeping,  in  a  well  of  cold  spring-water. 

Thedo)'  it  is  not  identical  with  the  Egyptian  cat,  and, 

|thon*iore,  i  ■  uded  from  it,  must  have  undergone  modifica- 

llioxui  in  the  process.  It  is  not  known  whether  it  has  interbred 
[with  the  wild  cat;  but  it  is  possible  that  some  of  the  varieties 
lliavo  originated  in  that  way.  The  marks  of  difference  between 
Ithe  spt'^'ioa  are  very  plain.  The  most  obvious  one  is  the  shape  of 
the  tail  (Fig,  2),  which  in  the  domestic  cat  is  long,  slender,  and 
[ta|x?ring,  while  in  the  wild  cat  it  is  shorter,  stumpy,  and  bushy, 
[The  fact  that  no  tendency  has  been  observed  in  either  of  these 
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rm.  6.— U«i.  Boott'b  RNiitJsn  Tibvt  "  Oorr*."     Flmt  PiIm  •!  the  CrytUt  Palace  Ont 

8bow.  IfiM. 

Iforau*  of  tail  to  revert  to  the  other  is  in  favor  of  a  permanent 
lep^'ific  diffen^nce,  The  minor  varieties  of  cats  are  numerous,  but 
I  the  imp<>rtant  ones  are  not  many.  A  line  is  drawn  between  the 
lnhoH-hrtirwl  and  the  long-haired  varieties.  Of  the  former  are  the 
]tabbio«  (Figs,  5  and  10) — brown,  blue,  or  silver;  red  and  spotted 

tabbiee — of  various  colors,  with  their  delicate  stripings,  cloudings, 
I  or  spots;  the  Chartreuse,  blue,  or  Maltese,  which  has  long,  slate- 

colort^I  fur,  and  a  bushy  neck  and  tail ;  the  Spanish,  or  tortoise- 
liih'  '    11) — whita,  black,  and  re^ldish-brown,  mixed,  whose 
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Kia.  6.— Uasts  Cat. 


ol'>»er  refiemblauee  tlian  that  of  the  others  t<>UivEgy|>tiau  cat 
suggested  that  the  animal  may  have  came  to  Europe  by  wny 
tho  Strait  of  Gibraltar;  and  the  Manx  (Fig.  6),  a  curious  variotyj 
lys  Wood,  on  account  of  the  entire  absence  of  a  tail,  the  place  of 
rhich  member  is  only  indicated  by  a  nither  wide  prottil>enince.| 
"It  is  by  no  means  a  caimy  animal,  for  it  ban  an  uiiplr:t<uknul 
weird-like  asj^ect  about   it.  ...  A   Manx  cat,  with  its   ^ 
eyes  and  its  stump  of  a  tail,  is  a  most  unearthly-looking  i 
The  manner  in  which  its  peculiarity  has  been  perpc^tnatcHl  has  no 
been  accounted  for.    The  long-haired  cats  include  th».»  Ponriauj 

(Fig.   7),  a  gray -bine   and] 
silky  animal,  having  a  Uu]| 
of  gi'eat  length  an  i 
with    hair  six    ih- 
which  it  carries  archeci  ov«f  j 
its  back  like  a  squirrtd  a : 
and  tlie  Angola,  a  beautiful] 
animal,  and   knowing   it- 
"  gorgeous    in    its    suj 
clothing  of  long,  silky  hair 
ad  bushy  tail."     It  is  one  of  the  largest  of  domestic  cat^  and] 
of  the  lieartiest  eaters.      Then  there  are  the  Cbiues©  cat,i 
large,  with  fine,  glossy  hair  and  hanging  ears  ;   the  royul 
of  Siani  (Fig.  8),  clear  tawny  <u*  buff,  with  black  muzzle,  faco. 
ears,  and  feet,  suggesting  the  figure  of  a  pug  dog;  black  cat£,l 
which  l>elong  among  the  tabbies;  and    whit©  cats,  concemiiM;| 
which  the  belief  prevails  that  if  they  also  have  blue  ey>     ^        \r^\ 
deaf.    This  connection  has  been  accepted  by  Mr..Darwi:  in-j 

stance  of  correlated  variability,  and  is  explained  by  Mr.  LawsonI 
Tait — the  white  color  or  albinism  being  ivgarded  as  a  re-snltorl 
arrested  development — by  the  fact  of  the  common  origin  in  iLisJ 
epiblast  of  the  three  structures  affected — the  fur,  the  iris, 
the  tympanic  membrane. 

The  bent  of  the  cat's  mind  was  pleasantly  defined  a  few  yeai»| 
ago  by  a  writer  in  the  London  Sjxn'tator,  who  said  there 
be  no  doubt  as  to  the  \iew  Puss  took  of  the  philosophy  of  natur 
and  life.     She  is  quite  8atisfie<l  that  the  world  and  everythiug  la 
it  were  made  and  exist  for  cats.    This  uy)peHrs  in  all  that  wvlUj 
bred  and  care<l-for  cats  do.  and  in  every  accent  and  tone  <»f  th«ir| 
voice.    Puss  posst'sses  herself  with  the  air  of  a  proprietor  of  till 
best  pla^^e  and  tht»  l>fst  food ;  ex|H>cts  to  be  waited  \\\h\\\  ;  dt- 
a  share  of  every  dish;  «nd  looks  uimu  wa  as  at  once  her  . 
denco  and  her  servant. 

Cat«  are  not    '  truliVL-  '.:■'! 

Jxaining  like  tli-  The  m  1m    u 

lundiHl  aflfectioDB,  and  the  horso  with  almost  human  sagacity; 
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1)01  tiio  CAt  still  soffers  under  the  bad  character  that  Buffon — 
1  .    .   :  I  i  '  t  Imve  l>een  acquainted  with  any  reputable  8i>ecimenB 
'      —gave  her.     She  is  said  to  bo  selfish,  spiteful,  cruel, 
ifty,  truacborous,  loving  places  and  not  persons,  and  in  every 
^ay  unworthy  of  fellowship  in  the  household.     J,  Q.  Wood  an- 
irera  thcae  accusations  by  saying  that  the  cats  with  which  he 
1  been  most  faniiliar  "have  been  as  docile,  tractable,  and  good- 
bmpered  as  any  dog 
:>t]ld    be,    and    dis- 
^laycnl     an     amount 
intellectual    pow- 
which    would    be 
jualud  by  very  few 
Dgs,  and   »arpasBed 
'  none^"  To  all  per- 
>n^  whit  '  -^iven 

Heir    c<  le    to 

Puss  and  receive^l 
srs  in  return,  they 
jd  no  answer. 
Numerous  traits  of 
10  Hort  that  make 
all  the  world  kin  ap- 
jK'ar  in  the  cats — 
human-like  qualities 
and  affections  that 
bring  them  into  sym- 
pathy with  their  mas- 
ter&   Such  traits  will 

be  ma^le  manifest  to  any  one  who  even  partially  takes  Puss  into  fel- 
lowship; and  whoever  puts  himself  on  good  terms  with  her  will 
find  his  association  marked  by  wonderful  examples  of  intelligence 
M  '  -'*~ction,  and  "^'ill  be  ready  to  declare  that  there  is  no  cat 
\>  ])articular  one  with  wliich  he  is  dealing.    The  detrlaration 

will  be  true  in  a  measure,  for  individuality  is  one  of  the  most 
coiuipicuous  traits  of  the  species.  A  considerable  literature  has 
V*<ni  written  in  demonstration  and  illustration  of  the  more  pleas- 
.isptfcts  of  feline  character,  on  which  I  have  drawn  for  inci- 
.td  from  works  that  vnl\  bo  mentioned  in  course;  and  more 
ly  from  articles  on  animal  intelligence  in  Nature  an<l  the  Re- 
itifique,  and  from  a  Cat  Compptition,  organize*]  several 
by  the  Republican  Journal,  of  Belfast,  Maine,  in  which 
many  contributors  gave  the  stories  of  their  pets.  Evidences  are 
•  ~      "    '  'servations  of  thobaliitual  exercise  by  cats,  in 

t .  ,  of  tJieir  lives,  of  such  qualities  as  recognition 

of  Ibittr  f rienilfl  and  attachment  to  them,  capacity  to  form  friend- 


FiQ.  7.~MRfl.  Vi.i^nctx'b  Pkiuiiaji,  "  Pujftt  n  ' 
Cat  Show.  leSA. 
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lips  with  men  and  animals,  exercifte  of  self-denial,  wil 
I  do  favors  or  to  help,  understanding  of  languagp,  ability  to  mak* 
thoir  wants  intelligibly  kno\vn,  huraor,  foresight,  knowle<Igii  of 
nght  and  wrong,  the  use  of  means  to  ends,  capacity  to  adu; 
leans  to  circumstances,  the  time-sense,  and  many  other  fumis 
intelligence.     Lindsay,  in  his  Mind  in  the  Lower  Animals,  sh 
also  that  they,  with  other  brutes,  are    liable  to  mental  diswj 
not  unlike  those  to  which  the  human  mind  is  subject, 

Th(k)philo  Qautior,  remarking  on  the  difficulty  of  conquering 
the  friendship  of  a  cat,  says  that  ''she  is  a  philosophic^ul  animal, 

orderly,       quiet, 
tenacious  tti  be 
habits,  a  lovnr  - 
ordfr  uiifl  pn.»pn- 
ety,  and  one  who] 
does  not   b<!stoii 
her        affectioDfl 
blindly.  She  will 
gladly    be    yourj 
friend  if  you 
worthy  of  it,  Imt 
not    your    sIatcv 
In  hortendcm* 
she   regards   htr 
own  free  will,  and  will  not  do  for  you  what  she  judges  to  b«  uuty^J 
sonable;  but  once  she  has  given  herself  to  you,  what  absolute  coo 
tidence,  what  fidelity  of  affection!  "    Wood  says  tliat  tli  t'»^-1 

liaps  no  animal  so  full  of  trust  as  a  cat  that  is  kindly  i  ^ajii 

there  is  none  which,  when  subjoctod  to  harshness,  is  so  nervoudy 
suspicious.  Cats  k(?t*nly  recognize  these  distinctions  in  characterj 
even  among  members  of  the  same  family,  and  govern  IhemHelvc 
accordingly.  Pertinent  to  this  point  is  the  newspaj>er  squib  of  thci 
maid  who  told  her  master  that  she  knew  Tom  had  retunif! 
school,  though  she  ha<l  not  seen  him,  because  the  cat  was 
under  the  stove. 

"Tad/*  of  Burnhara,  Maine,  usctd  to  meet  his  master,  n  night 
watchman,  every  morning  at  the  storo-door,  and  accomixiny  hi 
home.     After  the  master  died,"Tu<l*'  continued  to  go  for  hir 
and  wait;  then,  not  finding  him,  would  return  home  and  wandc 
ftl>out  the  house  as  if  in  search  of  him.     "  Hannah,"  of  Nor 
Monrot^,  Maine.  bf»gan  to  take  care  of  the  baby  as  soon  as  it 
increased  its  attentions  when  the  child  could  walk  ;  would  g 
him  and  call  Iiim  back  when  he  started  to  wander  out  of  bound 
w   I    '    '»  g<»  to  the  1  ■  " 

t;i  truant  in  < 

18  accustomtHl  to1)o  fed  with  crumbs  from  the  Ubio  by 


Flo.  8.— Mtts.  Vtttan'h  Rotai,  fl*T  op  StAM. 
ml'KliMi.  from  Ilnrrinxii  W'olrV  Our  f'ftt*  ftij' 
Utfafltl  iif  Kau|:htiiii,  Mllfiiit  A  Co..  UcHttun  b: 


■    r    By  per 
I  Nem.    Pab- 

■rk. 


CATS  AND   THEIR  FRIENDSHIPS. 


99 


mamber  of  the  family,  and  to  go  and  call  him  to  dinner  if  he  waa| 
iTily.    My  cat  in  like  manner  used  to  look  to  her  mistress  and  to 
^o  other  person  for  tidbits  from  the  breakfast-table.    "  Daisy,"  of 
Bc»l fast,  who  stayed  with  her  mistress  during  an  illness,  missed] 
her  from  th«>  room  and  went  out  to  look  for  her.    Meeting  her  I 
unexjiccrtedly,  she  looked  up,  says  the  mistress,  "as  frightened  aa] 
she  had  seen  a  ghost.     My  voice,  however,  reassured  her,  and, 
over  a  cat  smiled,  I  am  sure  she  did.*'    Another  cat  of  the 
Jelfast  grou}>,  not  a  favorite  and  shy  toward  all  other  persons, 
L*ame  attached  to  a  sickly  infant  and  its  faithful  nurse,  never 
jiiling  to  respond  to  its  cries  by  going  to  its  cradle  and  soothing 
by  purring  and  caresses  till  it  became  quiet.     The  cat  of  M. 
Lrh<»uss*?t,  a  French  missionary  in  Africa,  refused  food  when  the 
riehild  to  which  it  was  attached  died,  sought  and  mourned  for  its 
friend  in  a  marked  manner,  and  in  a  few  days  was  found  dead  on 
iUs  grave.    The  suggestion  has  been  made,  and  is  worthy  of  con- 


Fio.  t^— A«nu^«on>  »ip»  Cat.    By  pemiHilrtn,  from  H»rrl«on  Weir's  < 
Tbeni.    Pobllohnt  hy  Houghton,  HJIllto  A  Co..  Boston  ■nd  N> 
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ideration,  that  when  pets  die  in  this  way  soon  after  their  human 
impanious,  it  may  he  because  they  caught  the  disease  from  tliem 
ither  than  from  intensity  of  affection.  But  this  can  not  «pP^y 
the  rat  told  of  in  the  Leisure  Hour,  which,  when  the  cliild  its 
playraat*^  died,  refused  food  at  first,  but  afterward,  having  found 
companion's  grave,  spent  most  of  its  time  there,  going  t/) 
ie  house  for  its  meals.  A  critic,  in  the  Saturday  Review,  claims 
have  known  more  than  one  instance  of  a  cat,  ordinarily  con- 
tani  to  its  own  habits  of  comfort,  breaking  through  its  .solf-mado 
to  sit  outside  the  door  of  an  invalid  as  if  waiting  for  news.^ 
Rev.  J.  G.  Wood's  "Prof*  was  capable  of  the  most  earnest 
iift»stations  of  gratitude.  One  day,  when,  having  boon  forgot- 
.  she  had  become  very  hungry,  she  flew  "like  a  mad  thing  "  at 
^meat  and  milk  her  niast^T  ^ve  lu-r;  hut  hardly  lapped  a 
before  she  went  to  him  purring  loudly  and  caressing  him  t/i 
f>re€W  her  thanks:  then  went  to  the  plate,  "but  only  just  touchcHl 
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her  no8©,  and  again  came  to  thank  tii*^" — actually  refraining  from 
enjoying  the  food  she  was  so  much  in  want  of  till  she  had  re])«ftl- 
edly  acknowledged  her  obligations  for  it. 

A  story   is  quot^id   by  Mrs.  Cashel  Hney  from  the   Londoa 
Spectator,  of  "  Nero/*  who.  loving  all  the  family  and  showing  his 
love  for  each  in  different  ways,  especially  loved  his  master,  an  J 
was  usually  the  first  to  hear  his  step.     lie  couhl  distinguish  the 
click  of  his  master's  door-key,  and  would  run  to  answer  it ;  was 
distressed  if  his  master  failed  to  return  at  evening,  and  would  i;o 
look  for  his  portmanteau^  to  see  if  that  was  gone  too — th«< 
his  sign  tliat  master  was  taking  a  journey.     If  the  portni;-. 
was  in  its  place,  he  was  satisfied ;  if  not,  he  woidd  lie  down 
refuse  food.     If  he  knew  the  master  was  going  away,  he  would 

try  to  hide  himself  id 
the  cab ;  and  if  mas- 
ter a  pjjeared  with  hii< 
hat  on  in  Mir*  day 
time,  supi>osing  he 
was  going  out^  would 
try  to  take  it  off ;  bul 
if  at  niglit,  was  con- 
tented^ for  master 
had  come  homew 

The  cat's    strong 
attachment     to     its 
home,  and    indispo- 
sition to  < '  it, 
are  not  pe»  i  il, 
but  are  common  to 
all   animals*  includ* 
iug  man.    The  trait 
is   i3ften  manifested, 
and     sometimes     in 
remarkable  ways,  in 
dogs,  horses,  and  cat- 
tle.   In  man  it  is  fre* 
<|iiently  illustrat4?d  in 
the  aff<s*tion  known 
as    "  homesickneiw.'' 
The     ability    whict 
animals   di 
der  its  iniluence  in  findingthoir              <  k  to  tiieir  old  a. 
haunts  from  long  distances  and  by  difficult  or  tortuous  ways,  or 
«von  by  I            ■                '                                      '      ' !                    (m 
when  it  ]i                                                                                         .  i» 
thi*  wonder  of  naturalists,  and  np  to  this  time  on»  of  the  UDsolvnh 
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')hl^m3  of  animal  psychology.    It  has  received  {\n\  namoof  "  tlie 

kouiing  instinct,"  aud  is  regiirded  by  some  naturalists  as  constitut- 

ag  an  lulditional  sense.     The  dog  seems  usually  to  be  more  ready 

ian  thp  cat  to  follow  his  master  in  a  change  of  home,  and  to  recuu- 

ile  himself  to  the  now  place,  but  this  may  be  because  he  stands  in 

k  different  relation  toward  him.     The  dog  is  sure  of  at  least  one 

»st  frieud  wherever  he  lives,  while  the  i;at  can  not  always  rei^kouJ 

x\  U|K>n   that.     la   many  families,  where  she  is  tolerated,  as,1 

ling  U>  Baffou,  only  because  she  is  less  objectionable  than 

5o  rats  and  mice,  she  has  no  one  to  caress  her  or  show  affection 

her.     In  this  case,  when  her  situation  is  barely  endurable,  she 

baturally  fixes  her  attachment  on  the  place  where  she  has  found 

»ozy  retreats  and   knows  all  the   hunting-grounds,  rather  than 

ipon  persons  who  have  given  her  no  consideration,  and  of  whom 

she  perhaps  stands  in  fear.     Whether  the  cat  will  in  the  long  run 

•'r»^fer  itsold  home,  deserted  or  inhabited  by  strangers,  to  a  new 

Tie,  along  with  the  persons  it  has  been  accustomed  to  meet,  may 

(  '-nd  very  much  u{x:>n  the  treatment  it  has  received  from  those 

r^iMii*,    My  cat  was  removed  three  times  in  ten  yettrs ;  and,  aside 

>m  the  temporary  embarrassment  caused  by  finding  herself  in 

t range  place,  readily  rwlaptetl  herself  to  the  new  quarters,  and 

jwed  no  disjK>sition  to  go  back  to  the  old  haunts,     Lindsay,  in  , 


*-'*• 


II  — ^rw«iT  M  kimrp  TnHTniB«-8H»LL  CAT.    By  pflrmUslftn.  from  Uani«nn  We!r>  Onr  OiW 
*od  *)1  ftbuat  Tbvm.    futilbbed  by  HoasMon!  Mtfflln  ft  Co..  Boctmi  ftad  New  York. 

lis  Mind  in  the  Lower  Animals,  refers  to  cases  of  cat«  following 
HT  miisters  from  house  to  house,  from  place  to  phw^e,  and  accom- 
ng  them  on  visits  to  other  people's  residences,  as  uncon- 
_  lly  as  a  dog.  Wood  tells  of  a  family  on  the  coast  of  Scot- 
iTid  who  removetl  to  the  opf)osite  shore — sailing  around  instead 
crossing  the  country — leaving  their  cat  with  a  neighbor.  But 
e  animal  followed  them,  and  found  tliem  in  some  way,  present- 
'f  after  a  few  we^ks  at  their  door,  "  weary,  raggf'd,  and 
.  vrvt^i/*  It  hatl  k'ft  \is  old  home  and  gone  out  into  the 
lown  to  Jteek  the  family  with  whom  it  had  lived,    A  case  pre- 
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cisoly  similar,  except  an  to  the  local  topograpliy,  ia 
Chambers's  Journal,  of  a  cat  in  a  military  chaplain*.-  y  »! 

Madras.  This  animal  also,  having  found  its  old  friends  on  tlw 
other  side  of  the  city,  several  miles  from  their  former  home, 
wont  hack  and  brought  lii^r  kitten.  Some  of  the  incidents  bear- 
ing upon  this  feature  have  an  aspect  of  eccentricity.  The  yoiio^i 
it  of  a  neighbor  of  the  writer's  disappeared  from  the  hoi 
ad  was  not  found  or  heard  of  for  six  months.  At  the  end  of  t 
time  it  returned  and  mmle  itself  at  home  at  once,  but  grown 
and  so  changed  that,  though  its  familiarity  was  remarkei]  upon 
singular,  it  was  ntjt  recognized  till  its  identity  was  nccidentully 
established  by  the  discovery  of  a  peculiar  though  obscurv  mark. 
Dr.  A.  Corriveau  tells  in  the  Revue  Scientifique  of  a  cat  which  vn»| 
lost  in  a  similar  way.  Five  months  afterward  it  was  found  in 
the  house  by  the  side  of  its  companion,  travel-soiled  but  plump, 
and  recognizable  by  a  red  spot  on  its  ft^rehead.  It  had  a  very 
pleasant  visit  with  its  old  mate  and  friends  for  a  week,  and  tlieoi 
disappeared  as  unju^countably  as  it  htul  done  before.  It  is  told  in 
the  Life  of  Sir  David  Rrewster,  by  his  daughter,  that  a  cat  in  the 
house  entered  his  room  one  day  and  made  his  friendship  in  the 
most  affectionate  manner — "looked  straight  at  him,  jumped  on 
his  knee,  put  a  paw  onc^ach  shoulder,  and  kissed  him  as  distinctly 
as  a  cat  could."  From  that  time  the  philosopher  himself  provided 
her  breakfast  every  morning  from  his  own  plate,  till  "one  day  she 
disappearecl,  to  the  unbounded  sorrow  of  her  master.  Nothing  w, 
heard  of  her  for  nearly  two  years»when  Pussy  walked  into  the  housr, 
neither  liungry  nor  thirsty  nor  foot-sore — giade  her  way  without 
hesitation  to  the  study — jumped  on  my  father's  knoe — placed  a  p^w 
on  each  shoulder — and  kissed  him  exactly  as  on  the  first  day/' 

These  incidents  pertain  to  only  one  of  the  human-like  trailfi 
that  have  been  named  as  to  be  found  in  cats.  The  study  to  which 
they  introduce  us  is  an  alluring  one,  and  opens  the  more  exp&n* 
sively  the  further  we  proceed  in  it. 
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Pkof.  Mki7i>ei.cjk7f,  In  hifl  Bojal  lostltiitlon  lectnre,  fonnd  ao  analogy  WnrMD 
Uie  unseen  wor14  of  cliemicnl  chanpea  and  the  visible  world  of  the  heavenly  be^oa 
ar  iitOfTieu  lie  ft«id,  fonji  distinct  portions  of  an  invisiblo  world,  ns  planeU*  »t- 
niteit.  And  romeU  form  dtrtinct  porti'.tna  of  the  astronomer's  univer^u  ;  'NMir 
atoms  may  therefore  be  conipured  to  the  *iolar  system,  or  to  Iho  Hynt^ruis  of  dr^nUe 
or  of  sinfrlc  slam ;  fur  example,  ammonia  may  he  reprcacnted  ia  the  flimplest  tn«»- 
DCF  by  Rupptuting  the  iion  nitrogen,  mirrnunded  hy  itfi  plaiifita  of  hydro|r«ar  aad 
common  itall  may  ho  looked  upon  ah  o  douhlo  »tnr  formed  of  eodlnm  and  chtorina. 
Beiddea,  now  that  the  indeptnirlilnlliy  "f  tbo  rlnucnta  li«*  be*'n  Arknowkolfvd, 
obemical  changca  o^n  not  otlivrwiiwhu  '  Uian  as '-  'fx^ 

the  production  by  ehumipjU  reortionft  -  i-*  current  -,  irt 

preiwara,  or  uf  »tc'iitQ*power,  demonetrate^  vidlhly  that  the  prncca»oe  of  cheoaii 
rwirtion  are  ineTitably  ocomected  with  enormoue  though  umiceii 
ori^noting  in  (bo  tnovameata  of  atonu  io  molocnlat.** 
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RECENT  GLACIAL  WORK  IN  EUROPE. 

Bt  Uiu.  K.  B.   CLAYPOLE. 

A~       T  the  recent  meeting  of  the  British  Association  at  Newcastle, 
Prof.  James  Geikio  opened  the  Section  of  Geology  with  a 
*y  of   the  results  obtained  during  tho  last  few  years  by] 
„    :.  iiial  glocialists.     Sketching  the  steps  by  which  tli«  iceberg' 
theory  has  been  abandoned  by  German  and  Swiss  geologists,  he 
k'elt  on  certain  features  of  tho  drifts  of  the  peripheral  areas^. 
rhich  for  some  time  were  hard  to  account  for  by  land-ice.     Ofn 
ihiTse,  tho  bedded  tleposits  occurring  so  frequently  in  the  bowlder- 
Jay«  of  thf>  peripberal  regions,  and  the  occasional  silty  and  un- 
ampressed  character  of   tho  clays  themselves,  remained  unex- 
plained until  a  clew  was  found  to  their  origin  in  the  geographical 
Ustribution  of  the  clays  in  which  they  occur.     Tliese  stony  clays, 
inconsiderable  thickness  in  Norway,  tho  higher  parts  of  Sweden, 
id   in   Finland,  reach  a  thickness  of  about  forty-three  metres  i 
80utliern  Sweden,  and  eighty  metres  in  the  northern  parts 
^f  Prussia;  and  in  Holstein  attain  a  depth  of  one  hundred  and 
fcnty  to  one  liundred  and  forty  metres,  and  still  greater  depths 
Hanover,  Mark  Brandenburg,  and  Saxony.     The  aqueous  do- 
<»sits  associated  with  tho  stony  clays  also  gradually  acquire  more 
'71C0  as  they  are  followeil  from  the  mountainous  and  high- 
,,    '  iicts  to  the  low  ground,  until,  along  the  southern  margin 
the  drift  area,  the  "  diluvium  "  appears  to  consist  of  aqueous 
' '  '1)3  alone.    The  explanations  of  these  facts  by  Germanj 
liive  boen  summed  up  recently  (1S84)  by  Dr.  Jentzsch, , 
5m  whom  Prof.  Geikie  quoted  enough  to  show  that  they  are 
in  accordance  with  the  views  long  held  by  glacialists  else- 


Tbe  general  conclusions  reached  by  continental  glacialists,  and 
immarized  by  Prof.  Geikie,  are ; 

1.  Before  the  invasion  of  northern  Germany  by  the  inland 
ICO,  the  liiw  grounds  bordering  on  the  Baltic  were  overflowed  by 
a  Bea  which  contained  a  boreal  and  arctic  fauna. 

2.  Tho  next  geological  horizon  in  ascending  order  is  that  which 
d  by  the  glacial  and  fluvio-glacial  detritus  of  the  grea^ 

r  which  flowed  to  tho  foot  of  the  Harz  Mountains,  and  ha 
traced  by  tlie  occasional  presence  of  rock-strife  and  rocfies- 
tt^r/i,  of  bowlder-clay  and  northern  erratics,  rather  than 
recognizable  terminal  moraines. 

3r  A  well-marked  temj^erate  fauna  and  flora  marks  the  inter- 
beds  which  f(dlow,  and  which,  in  their  geographical  dis-j 
and  the   presence  in  them  of  such  forms  as  Eleph 
Cervtui  elephas,  and  C  megaceros,  and  a  flora  compar- 
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able  to  tliat  now  existing  in  northtirn  Oerniany  .  geolc 

in  cunchuJiiig  that  this  era  was  one  of  long  dur  .  vnd  cl 

t^erized  in  Qermany  by  climatic  conditions  apparonily  not 
temperate  than  thosu  that  now  obtain. 

4.  To  this  wt^ll  •  marked  interglacial  era  succooded  a  9i&cot 
overflow  of  ScamHnavian  inland  ice,  coaiinod  to  a  re^on  tXiUCii 
narrower  than  that  covored  by  tho  first.  Its  boundaries  are  s^hot 
not  only  by  the  geogra])hical  distribution  of  the  yoting<jst  iKJwldor^ 
clay,  but  by  the  direction  of  rock-striae,  the  trend  of  erratica*  and 
the  position  of  well-marked  moraines. 

Concerning  tlie  ground-moraines  of  the  Alpine  lands  of  cen^ 
tral  Europe,  the  only  question  that  has  recently  given  ri»e  Ifl 
much  discussion  b  the  origin  of  the  materials  themselves.     Thii 
observations  of  able   investigators   ay)pear    to    Prof.  Qeikie   Ul| 
have  (iemonstrated  that  these   materials  have   Iw^en  derive^l,  ie 
chief  measure,  from  the  underlying  rocks  by  the  erosive  ticUon 
of  the  ice  that  overflowe<i   them.      German  geologists  are  no 
agnxMl  upon  this  niucli-debated  question  of  glacier-erosion — a  fi" 
still  uiaint-aining  that  glaciers  have  little  or  no  eroding  powerJ 
But  where  the  evidences  of  erosion  have  been   studied  ov» 
wiilo   region,   from  which   the   ice   has   complet«»ly   dl 
rather  than  at  tlio  lower  en<is   of  existing  glaciers,  so 
strongest  opponents  of  glacier-erosion  have  been  compelled  to  goi 
over  to  the  other  camp.     As  an  example.  Prof.   Geikie  quot^f 
Dr.  Blaas^  who,  through  his  observations  on  the  glacial  f(»rm«- 
tious  of  the  Inn  Valley,  has  recanted  his  former  views  and  bis] 
come  a  formidable  opponent  of  the  very  theory  which  ho  onopj 
upheld.    To  his  books  and  to  memoirs  by  Penck,  Briicknor,  and  [ 
Bohn,  and  especially  to  the  chapter  on  glacier-erosion  by  the  lajst-l 
named  autlior,  Prof.  Geikie  refers  those  who  may  be  anxiouis 
low  the  last  word  on  this  question. 

Observritions  by  Drs.  Briirkner  and    Penck  have  led    to  ttiol 
opinion  that  tlie  loess  is  of  interglacial  age.     Examining  a  wider  J 
range  of  evidence,  Prof.  Geikie  has  little  doubt  that  tho  loess  1»-| 
longs  to   no  ])artic'uhir  horizon,  thongli    it   must   bo   considendi 
strictly  a  Pleistiwene  acrumulation.     Concerning   its   mode 
formation  he  discussed  the  various  theories  advanced,  and  gave  ii| 
a-  '  "        inion— an  opinion  formed  from  wliat  Ik   V      ^  ' 
»*  .  -iS  in  various  j*arts  of  (Jermany,  from   ; 

conversation  with  those  who  have  worked  over  Iowssh 
ginns — that  it  is  for  the  most  part  of  a<}ueou8  origin,  iiMUM.i  \ti\ 
the  «l«rk  waters  of  the  gT^nt  rivers,  and  in  the  innnmerHbU*  im 
p  which  '  1  or  partly  occupied  many  al- 

U  .  -  vi....  ..  |.re*»Hii»n^  :\i\i\.    Probiibly  seme  may  u..., 

derived  from  Uie  *1*  'a  of  bowlder-clay,  some  from  ' 

wash,**  while  much  of  tiie  son.'-aUerl  Bergli>08S  with  its  almudani 
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1and*sheUs»  and  ita  generally  uustratified  character^  owes  its  ori- 
gin to  rain,  frost,  and  wind.  Admitting  that  some  of  the  loess  of 
the  lower  grounds  may  have  been  reworked  by  the  same  agents. 
Prof.  Geikie  found  no  evidence  in  the  facts  adduced  by  German 
geologists  of  a  "  dry-as-dust "  epoch  baring  obtained  in  Europe 
during  any  st&ge  of  the  Pleistocene  period. 

Within  recent  years  the  fossils  of  the  loess  have  received  close 

tention,  and  through  them  so  much  knowledge  has  been  gained 
of  the  various  modifications  experienced  by  Pleistocene  organ- 
isms that,  taken  with  other  evidence  of  iiiterglacial  conditions, 
there  is  little  room  to  doubt  that  this  period  was  characterized 
by  great  changes  of  climate.  How  often  arctic,  steppe,  prairie, 
and  forest  faunas  and  floras  have  replaced  each  other  is  yet  a 
matter  of  dispute.  The  occurrence  of  fossiliferous  deposits  inter- 
calated among  glacial  accumulations  throughout  all  the  glaciated 
tracts  of  Europe  show  that  however  many  advances  and  retreats 
of  the  ice  there  may  have  been,  they  were  on  a  gigantic  scale 
characterizing  all  the  glaciated  areas* 

The  bearing  of  the  establishment  of  at  least  two  eras  of  glaci- 

on  on  the  position  of  Paleeolithic  man  was  pointed  out  by 
f.  Oeikia  The  mere  occurrence  of  glacial  deposits  under- 
th  implement-bearing  beds  no  longer  proves  these  latter  to  be 
post-glaciaL  The  horizon  of  glacial  accumulations  underlying 
Palceolithic  gravels  must  now  be  determined  by  ascertaining 
their  relative  position ;  and  it  is  a  remarkable  fact  that  the  bowl- 
der-claya  which  occur  beneath  such  old  alluvia  belong,  without 
'  >  the  earlier  stages  of  the  Glacial  period.  In  1871-72 
published  a  series  of  papers  in  the  Geological  Maga- 
zine, maintaining  that  the  alluvial  and  cave  deposits  must  be 
assigned  to  preglacial  ami  interglacial  times,  and  in  chief  to  the 
latter.  Evidence  was  adduced  to  show  that  during  the  last  stage 
of  the  Glacial  period  man  lived  contemporaneously  with  a  north- 
em  and  Alpine  fauna,  in  such  regions  as  southern  France;  and 
that  Palieolithic  man  and  the  southern  mammalia  never  revisited 
northwestern  Europe  after  extreme  glacial  conditions  had  disap- 

arod.    Pnjf,  Geikie  at  the  same  time  colored  a  map  to  show  at 

ice  the  areas  covered  by  the  glacial  and  fluvio-glacial  deposits 
of  the  last  Glacial  era,  and  the  districts  in  which  the  implement- 
hearing  and  ossiferous  alluvia  had  been  found  ;  and  this  clearly 
brought  out  that  the  latter  never  occurred  at  the  surface  within 
the  T     '  npied  by  the  former.    Similar  evirlence  has  been 

recei.    ,  "i  by  continental  geologists;  and  a  map  published 

by  Dr.  Penck  in  1884,  showing  the  areas  covered  by  the  earlier 
and  later  glacial  deposits  in  northern  Europe  and  the  Alpine 
Uiadd,  anil  indicating  at  the  same  time  the  various  localities 
wliere  Pokeolithic  finds  have  occurred,  does  not  give  a  single 
▼oc  xxrrii. — 8 


locttUiy  within  tbo  regxona  covered  by  the  aocumolationB  of  1 
li0l  01«d*l  eriL    So  ^eatly  are  Btudents  of  the  Pleistocene  <Mdf<| 
\  bed*  iaflnmced  hy  what  is  knoTv-n  of  the  int^rglacuJ  dc 
I  and  their  organic  remainfl^  that  many  do  not  now  besitiite 

lis  with  thrjtto  beds  the  old  ossiferous  and  implement-I 
;^iiria  which  lie  altogelhor  outside  of  glaciated  regionst 
ace*  where  the  relation  of  Pleistocene  alluvia  hzis  been  eqw- ' 
ly  caavaiHiedy  those  nil  u via  have  been  also  included  an 
{Ucial  depotfitH.    M.  Boulo  also,  in  the  Revue  d* Anthro] 
i0,  1889,  correlatoB  the  Pakeolithic  cave  and  river  depoaii 
Trance  with  thone  of  other  countries,  and  shows  that  they 
of  interglacial  ago.    He  is  satisfied  that  in  France  thore 
ance  of  throo  glacial  aiul  two  well-marked  interglacial ' 
oldest  of   the   l'al«*oIitliic  eiages    of   Mortillet  culiuti 
during  the  hmt  inUirglacial  era,  while  the  more  recent  Pala^olii 
■  '1   with  thu  last  groat  development  of  glacior  ic 
tie  Pai  i-;  age,  BO  fur  as  Europe  is  concerned,  canie  to 

Blofie  during  thiii  hu^t  culd  phase  of  the  Glacial  period. 

!:♦  -    Mng  a«  i«  the  devolo]»mpnt  of  the  climatic  aii  i  gi^ 
rai  liangefl  of  which  our  Puheolithic  predecessors  w*.rr  il' 

witneMH3Ci,  the  clearing  up  of  the  history  of  Pleistocene  tinu^  .> 
Lfiot  the  only  end  that  workeni  in  this  field  have  in  \new.  Prof. 
}eikio,  therefore,  cloHrnl  his  address  with  a  hope  that  the  definiU 
knowledge  of  the  con<lition8  of  the  Pleistocene  period  and  of  tbo 
cauneM  which  gave  rise  to  them  would  lead  to  the  better  under* 
ruling  of  tljo  climatic  conditions  of  still  earlier  ages;  thesoe- 
i>S8  with  which  other  problems  have  been  attacked  by  geologisti 
forbi<liling  him  to  doubt  that  ere  long  we  shall  have  done  mtxA 
to  di«p^l  »«>mo  of  the  mystery  still  enveloping  the  question  of  gw>* 
logical  climates. 


THE  BOTANIC  GARDENS  AT  KEW. 

Br  FBEDERIK  A.  F£RNAL9. 

IT  is  now  about  two   liundred   years— the  exact  date  i?  ti'  >■ 
known — since  Lord  CajM?!  laid  out  the  gai'den  that  has  beconia 
a  scientific  institution  of  worhl-wide  fame  and  influence.    Switser 
|flays,  in  his  quaint  Ichnogniidiia  Rustica,  1718,  "The  earlinecs 
rith  which  this  lord  appeared  in  gardening  merits  a  very  gr?«t 
place  in  my  history,  and  a  better  pen  than  mine  to  draw  it." 
10  death  of  Lord  Ca]iel,  in  1C96,  the  estate  of  Kow  House,  ii 
ing  the  garden,  passed  into  the  hands  of  his  son-in-^law.  who  addc 
It  ip  for  a  while  by  making  "       " 

!]•    „  .  my.    It  was  afterward  leAst- 

of  Wales,  son  of  Q^orge  IL    The  garden  was  made  a  ^ 
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tabliahment — what  they  called  a  "  Physic  Garden  "  in  those  days — 
by  the  widow  of  Frederick,  the  dowager  Princess  Augusta,  under 
the  advice  of  the  Earl  of  Bute,  She  employed  William  Aiton  to 
direct  the  scientific  work,  and  Sir  William  Chambers  to  superin- 
tend the  decorative  gardening.  "Science  will  ever  be  grateful  to 
the  one,"  says  a  writer  in  The  Saturday  Review,*  "  and  Taste 
will  never  forgive  the  other  while  his  constructions  remain."  In 
17rt8  Sir  John  Hill  published  a  catalogue  of  the  plants  at  Kew. 
There  were  fifty  ferns,  about  six  hundred  trees  and  shrubs,  and 
aereral  thousands  of  herbaceous  plants.  The  list  was  not  greatly 
l""r*^'-»ned  twenty-one  years  after,  when  Aiton  issued  the  Hortus 
]  s    with  the  aid  of    Dr.  Solander.     But  the  collections 

u  .  .  y  Sir  Joseph  Banks  in  Captain  Cook's  famous  voyage  were 
dtpu^^ted  hero  ;  then  those  of  Robert  Brown  and  Allan  Cunning- 
ham, who  had  accompanied  Captains  Flinders  and  King  respect- 
ively to  Australia;  then  the  plants  of  Brazil  and  the  Cape  of 
Oood  Hope,  gathered  by  Messrs.  Bowie  and  Masson;  those  of 
Caley,  and  Ker,  and  Men2ies,  and  a  host  of  smaller  collections. 
In  1810  William  Aiton  the  younger  published  a  now  edition  of 
his  father's  work,  which  contained  nearly  ten  thousand  descrip- 
tions. About  1789  the  estate  was  bought  by  George  III,  who 
devoted  much  of  his  leisure  to  its  improvement.  But  evil  days 
followed  the  death  of  Sir  Joseph  Banks,  in  whom  Kew  had  a  friend 
at  court.  For  all  Aiton  coidd  do,  the  gardens  sank  into  neglect, 
and  in  1838  it  was  proposed  to  disestablish  and  disendow  them. 
A  protest  was  raised,  and,  after  further  consideration,  the  gardens 
were  surrendered  by  the  crown  and  became  a  national  establish- 
ment in  1840.  Sir  W,  J.  Hooker  was  appointed  director  in  tho 
following  year.  Kew  has  been  fortunate  in  ha\ing  had  few 
changes  in  directors.  It  was  in  charge  of  William  Aiton  from 
1750  to  1793 ;  of  William  Aiton,  Jr.,  from  1793  to  1840  ;  Sir  W.  J. 
Hooker  was  director  from  1841  to  1866;  his  son,  Sir  Joseph  D. 
Hooker,  from  1866  to  1886;  and  to  him  has  succeeded  Mr.  W.  T. 
Thiselton  Dyer. 

Under  the  directorship  of  Sir  W.  J.  Hooker  the  Royal  Botanic 
Guldens  rapidly  advanced  in  imjx^rtance.  During  his  term  of 
office  «  report  of  the  Progress  and  Condition  of  the  gardens  was 
made  anxmally.  This  was  superseded  in  1883  by  a  monthly  Bul- 
letin of  Miscellaneous  Information.  The  early  reports  of  Sir 
William  Hooker  are  interesting,  besides  their  historic  and  scien- 
tific value,  for  the  evidence  they  give  of  his  sturdy,  ceaseless  bat- 
tles with  the  Treasury.  The  director  is  pathetic,  indignant,  and 
vrgomentative  by  turns,  and  one  way  or  another  he  contrived  to 


*  Hm  writer  1*  indebted  to  tn  appFOolAtlre  article  In  Th«  Sftturdiiy  Eerieir  (Loo- 
doeX  (4  OetolMT  &,  IX,  &Ad  19,  ldS9,  for  cbe  mtteri&l  of  thia  sketch. 
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worry  on  till  better  timea    In  1844  Sir  William  took  the  first 
important  step  of  his  administration  by  petitioning  for  a  grant  of 
the  Royal  Fruit  House,  which  he  offered  to  fill  witli  Lis  priratd^ 
collection  of  plant  products.    It  was  allowed  in  1847,  and  thus  \ 
Museum  of  Economic  Botany  had  its  origin-    This  branch  of 

itablishment  now  occupies  three  buildings.  Every  tree 
plant  which  is  known  to  serve  a  useful  purpose  is  represented  * 
there,  with  illustrations  of  the  manner  of  its  employment,  if  po«-J 
sible.  While  the  collection  is  very  popular  with  the  holiday  visifl 
itor  who  comes  only  to  be  entertained,  any  one  can  understand  itj^ 
serious  value  to  an  ingenious  and  thoughtful  mechanic  or  manu- 
facturer. The  Museum  of  Timber  is  largely  used  already,  Ca' 
net-makers  and  furniture  manufacturers  quite  recognize  by 
time  what  a  store  of  hints  for  their  craft  is  garnered  here.  Thi 
utility  of  the  economic  section,  moreover,  is  by  no  means  confim 
to  the  inhabitants  of  the  British  Isles.  From  every  quarter  of  tbi 
globe  samples  of  new  products  are  sent  for  examination  and  repoi 
So  long  ago  as  1815  an  Herbarium  and  Botanical  Library 

een  projected  at  Kew.    George  III,  doubtless  persuaded  by 
Joseph  Banks,  even  raised  a  building  for  the  purposa     After 
Sir  Joseph's  death,  however,  the  scheme  lapsed,  and  the  building 
was  granted  to  tlieKing  of  Hanover.   On  his  decease,  Sir  WiWiam 
Hooker  urged  the  fulfillment  of  the  old  design,  and  his  petition  wai 
granted  when  Mr,  Bentham  and  Dr.  Bromfield  bequeathed 
collections  to  the  nation-    The  Herbarium  of  Kew  is  the 
in  the  world,  and  by  far  the  most  useful,  because  it  is  also 
admirably  arranged.    The  number  of  specimens  in  it  is  not  on 
r<M?ord.     At  Sir  William  Hooker's  death,  twenty-four  years  ago 
a  rough  estimate  made  the  number  a  million,  exclusive  of  dupU< 
cates.    Tlie  written  catalogue  fills  two  gigantic  volumes,  and  hi 
to  be  continually  posted  up,  for  the  collection  increases  by  twen 
thousand  or  so  yearly.    The  dried  plants  in  their  portfolios  staoi] 
in  cases,  and  all  are  arranged  upon  the  system  of  Sir  Joeeph 
Hooker's  great  work,  the  Genera  Plantarum.    Tlie  student  has 
only  to  give  the  number  attached  to  any  genus  in  that  book,  and 
the  case  is  unlocked  and  the  portfolio  laid  before  him  in  a  mo- 
ment.   There  are  no  formalities  to  check  the  young  scholar  here. 
He  has  hut  to  present  his  credentials  to  Prof,  Oliver,  keeper  of 
the  herbarium,  sign  his  name,  and  get  to  work.    There  are  inter- 
esting features  at  every  step  of  this  noble  collection,  fascinatiniT 
t>it9  of  history  connected  with  every  group  of  cases  w'l      ■ 

Ihe  name  of  some  distinguished  botanist,  the  fruits  of  ^  _      

long  labor  are  stored  here.    Of  all  these,  perhaps  the  horbarinm 
Dr.  Lindley  is  the  most  attractive.    It  ovr  'v  four 

ibinets,  but  the  contents  will  surpass  the  ^  ;noet 

tations.   On  the  lower  floor  is  preparing  the  catalogue  of  all  p! 


ion  was   _ 
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known,  for  which  3Ir.  Darwin  left  a  bequest.  Mr.  Daydon  Jack- 
son, ^  ry  to  the  Linnsean  Society,  has  Lad  th^  work  in  hand 
over  :-..  years,  and  it  is  not  nearly  finished.  He  employs  a  staff 
at  the  British  Museum  also.  The  catalogue  of  the  library  is  not 
t©d|  but  is  contained  in  a  ponderous  manuscript  voluime  in  the 
!r*8  room.  The  books  include,  besides  all  modem  volumes 
and  pamphlets  on  botany,  a  great  number  of  those  antique  curios- 
ities which  bibliomaniacs  treasure. 

The  work  at  Kew  covers  a  vast  field.  In  the  first  place  officially 
staud  the  botanic  interests — to  study  new  plants  and  class  them. 
V  -  V  'hero  plants  are  wanted  for  cultivation,  which  can  not  be 
:  readily  in  the  market,  or  which  the  service  of  the  public 
inds,  the  Royal  Gardens  will  supply  them  if  jKJssible.  Where 
e.s,  vegetable  or  animal  or  insect  pests,  threaten  local  plan- 
s' Kew  will  look  into  the  matter  and  consult  with  experts 
at  liome,  Kew  is  ready  also  to  report  and  to  obtain  advice  upon 
new-industries  which  those  upon  the  spot  suggest,  Furthermore, 
it  keeps  an  eye  on  all  institutions  of  the  same  class  through- 
out the  British  Empire,  which  act  in  concert  with  their  great 
moJel  in  the  mother-country,  and  through  it  with  one  another. 
Foreign  institutions  co-operate  in  like  manner  with  Kew  to  a  cer- 
tain  extent.  From  time  to  time  the  authorities  of  Kew  publish  a 
list  of  new  plants,  which  at  present  seem  to  average  five  hundre<l 
to  six  hundred  a  quarter,  including  those  renamed  for  scientific 
purposes.  From  time  to  time,  also,  they  publish  a  list  of  the  seeds 
matured  in  the  Royal  Gardens,  which  are  exchanged,  on  appli- 
n,  with  all  regular  correspondents.  One  of  these  seed-lists 
ides  something  like  four  thousand  species.  This  magazine  of 
s  is  collected,  nominally,  for  the  benefit  of  institutions  which 
}>r  uble  some  time  to  return  the  favor  in  part,  but  in  practice 
..1.  '  i;c-  who  applies  with  a  serious  purpose  for  seeds  or  plants  is 
refused.  How  the  rapidly  increasing  population  of  the  globe  is  to 
'  with  focKl  and  clothing  is  a  problem  which  the  au- 
I  __  i.  Kew  believe  falls  within  their  department.  They  wel- 
I  come  every  vegetable  product  which  is  reported  to  have  qualities 
k^iat  '  it  useful  to  mankind,  whether  as  a  food,  a  medicine, 
H^  Or.-  i-e,  or  a  substance  useful  in  manufactures.    They  are 

glad  to  report  upon  specimens  of  such  substances,  or  to  obtain 
Uie  r       ^^    ^f  trustworthy  experts. 

1  V  of  the  cinchona  plantations  is  a  good  instance  of  the 

work  of  the  Royal  Gardens.  Some  forty  years  ago  both  the  Eng- 
lish and  the  Dutch  authorities  in  the  East  Indies  took  alarm  at 
thi>  grown  fig  price  of  quinine,  due  to  the  rapid  decrease  of  the  for- 
firt«  ona  in  Peru,    The  Dutch  movcxi  first,  and  imported 

grt..v  ....«iber  of  seeds  and  seedlings,  which  they  planted  in  Java 
A^.hg^X^gat«    But,  probably  because  they  had  no  Kew  to  advise 
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them,  the  I>utcb  had  chosen  a  8i>eoie8  which  was  hardly  wor 
Dwing^and  the  plantatioQS  have  been  long  since  nprooted, 
3me  years  the  English  Grovernment  confined  itself  to  impof 
la  and  plants,  wliich  died  on  the  passage  to  India.    This  wa 

"eridently  futile,  and  Sir  William  Hooker  urged  a  systematic  pi 
cedure.     Mr.  Clements  Markham,  in  1859,  was  sent  to  Peru  to  co( 
lect  seeds  and  young  trees.    When  he  returned,  his  precious  etc 
were  received  at  the  Gardens,  nursed,  and  transmitted  to  India^ 
with  trifling  loss.    This  effort  was  sucoessfid.    In  the  plantatioxts 
of  Bengal,  laid  out  and  managtMl  by  officers  recommended  by  8il 
William  Hooker,  there  wer*?,  at  the  date  of  the  latest  report,  abou 
five  million  trees.    From  Kew  cinch ona-treee  have  been  difftril 

Luted  aliio  to  aU  parts  of  the  world  where  there  was  a  chaiice  fo 

Rluccessful  cultivation.    The  plantations  of  Ceylon  are  only  infa 
rior  to  those  of  Bengal  ;   in  Jamaica  the  sales  of  bark  exc 
£5^000  a  year ;  the  tree  has  been  introduced  also  into  St.  Hekna," 
Trinidad,  Mauritius,  Cape  of  Good  Hope,  Queensland,  and  many 
other  settlements.    The  output  of  the  cinchona  drugs  from  then 

^«oiirces  up  to  1880  was  87,704  pounds,  which,  taking  quinine  i 
iverage  value  of  two  dollars  an  ounce,  would  represent  S2,$ 

Ipecacuanha  is  a  plant  scarcely  less  important  than  cincho 
itself.    But  few  members  of  the  vegetable  kingdom  so  absohitelj 
refuse  to  exist  under  anything  short  of  perfectly  satisfactory  con 
ditions.    In  1800  Sir  Joseph  Hooker  sent  a  specimen  to  the! 
tauical  Gardens  at  Calcutta,  which  promptly  diei    Then  i 
gle  began  in  which  the  advantage  was  now  on  one  side,  the 
>n  the  other.    In  1875  the  Director  of  the  Calcutta  Gardens 
imphantly  reported  that  he  had  one  hundred  thousand  nice  yn 
plants,  but  in  1880  the  strain  received  from  Kew  direct  alone  i 

^vived — less  than  five  per  cent — and  all  hojie  of  sucoossful  cultivB 
ion  in  India  has  been  abandoned  long  since.    Plants  had 
sent  out  to  Singapore,  however,  in  1875,  with  much  more  lii 

L confidence,  and  there  perseverance  found  its  reward,   I|m?ce 

established  in  the  Old  World  at  last,  and  the  authorities  of  Kew 
may  be  trusted  to  diffuse  the  cultivation,    Another  instance 
Lil)erian  coffee,  distributed  from  Kew  to  take  the  place  of 
grown  in  the  East  Indies,  which  was  affected  by  a  fungoid 
aii<l  that  of  the  West  Indies,  which  suffered  from  the  whit«| 
Liborian  coffee,  moreover,  will  thrive  in  hot  and  moist  situat 
where  the  Arabian  variety  is  unable  even  to  live.    It  haji 
ntrfKiuced  in  a  great  many  places,  hxii,  although  its  grc"! 
rory  promising,  it  has  nowhere  become  the  general  crop. 
imj^erfoct  success  was  another  problem  for  the  investigators  > 
[ow,aP''    '         ^     •   .    •  ,  '    *:        ■  '     ' 

the  tro/i; 
suited  to  the  Liberian^  i^ith  a  widely  dillorenl  pvlp. 
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Among  the  many  questions  sent  to  Kew  from  all  parta  of  tho 
worl  ^  must  ^  some  of  trivial  importance,  or  which  could 

be  pu -.;  well  answered  at  the  local  botanic  gardens.    But  all 

genuine  inquiries  receive  attention*  Debate  has  been  gravely 
]    ■  '  *  lis  even  have  been  formed  and  reported  upon  such 

I  .  South  African  cane  which  some  gentleman  in  those 

distant  parts  thought  adapted  for  fishing-rods;  upon  the  value  of 
West  African  palm-kernels  as  material  for  coat-buttons ;  upon  a 
pithy  stem  which  the  government  of  a  West  India  island  believed 
soitable  for  razor-strops. 

One  function  of  a  national  institution  very  seriously  regarded 

at  Kew  is  the  training  of  yoimg  men  to  fill  botanic  situations  in 

the  colonies.    Something  is  demanded  of  such  young  men  beyond 

e  practical  knowletlge  which  suffices  at  home.     Instruction  is 

Jven  them  in  the  principles  of  scientific  botany,  and  those  general- 

!is  which  rule  the  practice  of  horticulture  xmder  differing 

c uuices.    The  advantage  of  this  system  aU  around  scarcely 

needs  illustration.  While  serving  the  interest  of  the  colonies,  it 
increases  the  sources  of  information  for  Kow,  since  all  these  emi- 
grants keep  up  more  or  less  of  a  correspondence  with  the  institu- 
tion in  which  they  were  trainetL 

The  %nllage  of  Kew  lies  on  tho  south  side  of  the  Thames,  about 
six  miles  westward  from  Hyde  Park  Corner  in  Loudon.  "The 
Ganlens"  are  a  favorite  resort  for  holiday-makers  and  tourists, 
being  visited  by  six  or  seven  hundred  thousand  persons  yearly. 
Paint4?rs  also  flock  there  in  summer-time.  When  the  crown  sur- 
rendered its  rights  to  them  in  1840,  the  Gardens  had  an  area 
of  eleven  acres,  and  contained  ton  greenhouses  of  one  sort  or 
another.  Sir  William  Hooker  promptly  begged  permission  to 
annex  the  Orangery  and  the  land  adjacent ;  then  a  part  of  the 
Pl.-vsure  Grounds;  and  after  that  the  Royal  Kitchen  and  For- 

:  Grounds.  All  these  petitions  being  granted,  by  1847  the 
O  '  ^  had  reached  their  present  dimensions — about  seventy 
i'hree  years  later  tlie  rest  of  the  Pleasure  Grounds  was 
granted  for  the  establishment  of  an  Arboretum,  making  the  total 
area  '  '  *  '  Mian  two  hundred  and  fifty  acres.  "The  Arbore- 
tum *st  in  Europe,  no  doubt,"  says  the  writer  in  The 
Saturday  Review,  "  but  probably  inferior  to  that  of  Harvard 
''  '  -  -  where  special  attention  has  been  paid  to  this  depart- 
^                 .     ^A  admission  in  a  British  journal,  and  The  Saturday 

view  above  all   others,  should   be  very  gratifying  to  Ameri- 
The  failure  of  Kew's  Arboretum  to  be  the  finest  in  the 

Id  IB  explained  on  the  ground  that  the  soil — sandy  and  shal- 

renting  on  a  stratum  of  gravel — is  unsuited  to  many  kinds  of 

In  former  times,  also,  when  an  imperial  collection  had  to 

4P>t  together  as  quickly  as  possible,  and  as  cheaply,  specimens 
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were  aot  planted  with  tho  care  which  might  have  overcomo 
^diftadvantage.  It  became  neceesary  to  reconstruct  the  Arb  *-  " 
[twenty  years  ago  on  this  account.    A  singular  example  of 

luoTice  of  fashion  in  gardening  then  came  to  light.    The  Br 
'"public  had  been  running  after  evergreens  so  hotly  that  m 
men  had  ceased  to  groiv  deciduous  species.    It  seems  iacredil 
that  the  authorities  of  Kew  should  have  asked  in  vain  for  moot 
throughout  England,  Scotland,  and  Ireland,  for  youn^  asjien^ 
As  for  American  oaks,  maples,  etc.,  they  absolutely  could  no 
|be  found  in  the  kingdom.    Unscientific  lovers  of  the  beautifuf 
aay  rejoice  that  it  has  not  yet  been  found  necessary  to  iutorfore 
with  the  old  forest  trees,  planted,  perhaps,  by  Lord  CapeL    The 
aew-comers  are  arranged  by  genus — all  the  wiDows,  for  example, 
itli  the  alders,  around  the  pretty  lake,  pines  here,  cedars  thLpj, 
B,  nuts,  maples,  tamarisks,  camellias,  ranunculus,  etc.,  etc. 
In  the  Garden  proper  the  smaller  plants  are  found  in  bewilder- 
ing array.    No  list  of  the  species  represented  at  Kew  has  been 
takeu  since  that  of  the  younger  Alton  in  1810,  but  one  is  novr 
being  made.    Some  departments  have  been  catalogued  alroadyd 
Of  orchids,  there  are  about  1,400  species ;  ferns,  1,100  ;  stove  plani 
6,500 ;  succulents,  1,000 ;  palms  and  cycads,  500 ;  greenhouse  plantsJ 
^8,000 ;  herbaceous,  4,000 ;  trees  and  shrubs,  3,000 ;  in  several  < 
however,  the  figure  is  but  a  guess  as  yet.    Tho  total,  great  as  tl 
will  prove  to  be,  bears  but  a  small  proportion  to  the  sum  of  Xa- 
,turo*8  wealth.    If  we  take  the  flowering  plants  alone,  as  enumer- 
Ited  in  Bentham  and  Hooker's  Qenera  Plantarum,  there  are  two 
liundred  natural  orders,  10,000  genera,  and   100,000  sp€*cif' 
this  leaves  out  of  account  the  ferns  and  all  the  lower  or- 
Cryptognmm.    The  Economic  Section  has  few  visitors,  and  tiiey 
aro  not  tempted  to  carry  exploration  far.    Not  a  few  of  the  Cfuli- 
nary  and  me<^licinal  herbs  in  use   are  found  here.    If  by  sonu 
fatid  chance  the  onion  of  commerce  should  be  exterminated  in  tba 
back-gardens  of  England,  Kew  is  prepared  to  replace  it.    Side  bf 
side  therewith  grow  the   patience-dock  and  the  skunk-cabb«g«, 
the  briony,  the  cuckoo-pint,  the  Japanese  yam,  and  the  all-good 
In  ferns  the  Kew  collection  is  exceedingly  rich*     It  has  had  thnv* 
special  benefactors  in  this  department,  to  tho  first  of  whom,  Mr. 
Oeorge  C  Joad,  the  public  is  indebted  for  the  charming  rock-gar- 
den opened  in  1881.    Sir  Joseph  Hooker  had  long  boon  work'r-v 
for  one,  and  the  bequest  of  Mr.  Joads  collection  of  ferns  brou^ 
tho  matter  to  a  crisis.    Dr.  Cooper  Forster  was  an  enthusiast  uf' 
the  culture  of  filmy  ferns,  and  Mr.  W.  C.  Carbonell  waa  apedally 
Interested  in  the  cultivation  of  hardy  ferns,  particularly  in  tbn^ 
crossing  of  tbtnn        '    '      '       '  -  '^     *     ' 

tlemenl>equciatlp 
their  own  power  of  enjoying  them  ended. 


^13 

Tho  gI&S9  hous^  at  Kew  are  extensive  structiires.  The  Win- 
ter Garden  covers  more  than  an  acre  and  a  half  of  grouml.  The 
_Palm  House  is  tliree  hundred  and  sixty-two  feet  long  and  one  hun- 
|red  feet  wide.  The  new  Orchid  House  is  one  hundred  and  forty 
in  length,  adding  the  two  wings  together.  This  last  is  not 
rholly  satisfactory — to  the  orchid  enthusiast  an  orchid  house 
never  is,  nor  can  be,  Supplementotl,  however,  by  a  low,  neat 
range,  from  which  the  public  is  excludedj  nearly  all  the  1,400  spe- 
cie* which  form  the  national  collection  thrive  admirably.  British 
orchidints  are  proud  of  Kew — nowadays — for  it  was  not  so  satis- 
Dtory  in  this  department  a  few  years  since. 


SKETCH  OF  HENRY  R.  SCHOOLCRAFT. 

T'R-  SCHOOLCRAFT  was  a  conspicuous  figure  in  the  scien- 
'J-  tific  life  of  the  early  part  of  the  century.  A  pioneer  in 
aome  fields,  the  inamediate  follower  of  the  pioneers  in  others, 
he  was,  in  all  the  branches  of  research  to  which  he  gave  atten- 
tion, earnest,  ready,  diligent,  sagacious,  original,  and  modest.  As 
among  his  titles  to  be  remembered,  the  biographer  who  prefaces 
his  Personal  Memoirs  names  the  early  period  at  which  he  entered 
Iho  field  of  observation  in  the  United  States  as  a  naturalist ;  the 
iterprise  he  manifested  in  exploring  the  geography  and  geology 
the  Great  West ;  and  his  subsequent  researches  as  Ein  ethnolo- 1 
-^tigating  the  Indian  languages  and  history.  "  To  him 
Fa  btod  for  our  first  accounts  of  the  geological  constitu- 

lon  and  the  mineral  wealth  and  resources  of  the  great  valley 
eyond  the  Alleghanies,  and  he  is  the  discoverer  of  the  actual 
iroe  of  the  Mississippi  River  in  Itasca  Lake.  For  many  years, 
beginning  with  1817,  he  stirred  up  a  zeal  for  natural  history  from 
|«nd  of  the  land  to  the  other,  and,  after  his  settlement  in  the 
ho  was  a  point  of  approach  for  correspondents  " — on  these' 
and  for  all  the  Indian  tribes. 
[k^rv  Rowe  Schoolcraft  was  bom  in  Albany  County,  N.  Y., 
28. 1793,  and  died  in  Washington,  D.  C,  December  10, 18C4. 
le  wa»  the  descendant,  in  the  third  generation,  of  an  English- 
man, James  Calcraft,  who.  having  served  with  credit  in  the  armies 
of  th«  Duke  of  Marlborough,  came  to  America  in  the  reign  of 
GUKxrgP  '*  ^o  military  service,  and  was  present  at  operations 
eonnoct"  i  the  building  of  Forts  Anne,  Edward,  and  William  , 

Heiuy.    After  these  campaigns  he  settled  in  Albany  County  as  aJ 
land*sarveyor,  '  <!,  and  in  his  old  age  conducted  a  large] 

•diool — thefirb-        _      h  school  that  was  taught  in  that  frontier! 
region.     In  connection  with  this    incident    his  name  became] 
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changed  to  Schoolcraft,  He  died  at  the  age  of  one  hundred  asd 
two  years.  John,  his  third  son,  was  a  soldier  under  Sir  William 
Johnson.     Lawrence,  John's  son,  distinguished  himself  during  tin 

lege  of  Fort  Stanwis.     He  was  afterward  director  of  the  gl 

srorks  of  the  Hon.  Jeremiah  Van  Ronsselaor,  at  Hamilton,  i\ 
Albany ;  and  established  the  manufacture  of  glass  in   wc^ttri 

lew  York. 

Henry  Schoolcraft  spent  his  childhood  and  youth  in  Hainilto: 
cultivatcKi  poetry,  and  maintained  an  excellent  standing  in  schoL 
arship.    At  an  early  age  he  manifested  a  taste  for  mineraloj 
and  natural  science,  which  were  then  (about  1808)  almost  iui« 
known  in  the  country ;  formed  the  beginnings  of  collections 
and  organized  an  association  for  mental  improvement.   He  in 
tigated  the  drift  stratum  of  Albany  County  as  seen  in  the  bed 
Norman's  Kill;  and  afterward,  while  living  at  Lake  Dunmo; 
Vt,  put  himself  under  the  teaching  of  Prof.  Hall,  of  Middlebu 
College;  added  chemistry,  natural  philosophy,  and  medioino  t 
his  studies;  erected  a  chemical  furnace,  and  went  into  experi 
mentiug;  and  picked  up  a  knowledge  of  Hebrew,  German, 
French.    He  began  writing  for  books  and  periodicals  in  1 
Bontributing,  among  other  things,  papers  on  the  Burning  8 

jf  western  New  York,  and  on  archeeological  discoveries  that 
made  in  Hamburg,  Erie  Coimty.    In  the  last  paper, 

^-as  published  at  Utica  in  1817,  he  pointed  out  the  necessity  ol 

lisrriminating  between  the  antique  French  and  European,  acd 
the  aboriginal  period,  in  American  antiquity.  He  was  engaged 
for  a  time  in  directing  the  building  of  works  connect^^d  with  Ida 
father's  glass-making  enterprises  in  Vermont,  New  Hampabixe, 
and  western  Now  York.  The  ideas  and  knowledge  gained  i 
these  operations  supplied  the  material  for  his  proposed  work 
Vitreology,  or  the  application  of  chemistry  to  glass-making, 
publication  of  which  was  begun  in  1817.  The  supervision 
these  works  required  the  making  of  considerable  journeys, 
these  created  in  him  the  desire  to  travel  through  the  wilds  of  Ibe 
Far  West,"  which  then  hardly  extended  beyond  tho 

liver. 

He  made  some  *'  preliminary  explorations  "  to  his  contc^mpl 
journey  in  western  New  York  in  1816  and  1817,  av'  '  'n. 

Olean  on  the  Alleghany  River  for  a  journey  dowi  iii 

up  the  Mississippi  in  1818.  A  large  company  of  intending  emi* 
i>       '    had  gathered  there  waiting  for  the  season  to  ai 

^  r.-ift  took  passage  in  the  first  ark.    Arrirc<l  aT 

hi  flopped  to  explore  the  geology  of  the  Monongaliola  * 
Hi-  creatlr  intrrrstr"!  in  the  rich  coal  and  iron  beds,     ii 
fix-  '.  ;.i;t  til.  \  iravi-  i'n  (  k  niound  and  the  ancient  worki*  at 
etta.    At  Louiaville  bo  found  "organic  romoina'*  of  seTeml 
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in  tte  limestone  rocks  of  tlie  falls,  and  published  anony- 
mously in   the  paper  Bome  notices  of  its  mineralogy.    At   the 
moath  of  the  Cumberland  River  he  eschange<i  the  ark  for  a  keol- 
boal  or  barge,  with  which,  propelled  by  poles  pushing  on  the  bot- 
}ip  made  from  three  to  ten  miles  a  day  against  the  swift  cur- 
f  the  Mississippi  to  Herculaneum,  Mo.    On  this  voyage  he 
tnveled  over  a  large  part  of  the  west  bank  on  foot,  and  gleaned 
^  •  -rd  facts  in  ita  mineralogy  and  geology  which  made  it  an 
..  point  in  his  future  observations.    Ho  spent  three  months 
in  examining  the  lead  mines,  personally  visiting  every  mine  or 
digging  of  consequence  in  the  Missouri  country  and  tracing  its 
cwlo^cal  relations  into  Arkansas.     Hearing  of  syenite  suitable 
•ones  on  the  St.  Francis,  he  visited  that  stream  and  dis- 
*.he  primitive  tract ;  and  he  pushed  his  examinations  west 
ond  the  line  of  settlement  into  the  Ozark  Mountains.    He  now 
ined  to  call  the  attention  of  the  Government  to  the  impor- 
of  itfi  taking  care  of  its  domain  in  the  mines,  and  with  this 
porpoae  packed  his  collections  and  took  passage  in  the   new 
atmner  St,  Louis  for  New  Orleans.    Hence,  having  inquired  into 
tli0  formation  of  the  delta  of  the  Mississippi,  he  skilled  by  brig  for 
Xew  York,     He  opened  his  collections  and  invited  examination 
rfthem^  published  a  book  on  the  mines  and  physical  geography 
ofthe  "Wvst  and  a  letter  on  its  resources,  and  went  to  Woshing- 
•  j)rei*ent  his  views  on  the  care  of  the  mines  to  the  officers  of 
i'tvommont.    While  he  was  looking  for  a  secretary  within 
J  purview  the  matter  fell,  Mr.  Calhoun  invited  him  to  ac- 
.^any  General  Cass,  Governor  of  Michigan,  as  naturalist  and 
ii^xii^ralogist  on  an  expedition  to  explore  the  sources  of  the  Mis- 
BSizppi  and  to  inquire  into  the  supposed  value  of  the  Lake  Supe- 
^   ~ '  opper  mines.    He  accepted  the  position,  though  the  compen- 
„_  u  waa  small,  because,  he  says, "it  seemed  to  be  the  bottom 
»tep  of  a  ladder  which  I  ought  to  climb." 

Mr.  Schoolcraft  left  New  York  in  March,  1820,  reached  Niag- 
\t%  Falls  on  the  1st  of  May,  and  Detroit  by  steamer  a  week  later. 
While  waiting  for  the  completion  of  arrangements  for  embar- 
kation, he  attended  to  the  correspondence  which  had  been  pro- 
Toked  by  the  publication  of  his  work  on  the  mines  and  the  re- 
nJtant  awakening  of  interest  in  the  varied  resources  of  the 
ICflRttippi  Valley  and  the  subject  of  geographical  and  geological 
apbrstions.    He  determined  to  reply  to  all  letters  that  appeared 
to  be  honest  inquiries  for  geographical  facts,  "which  I  only,  and 
not  books,  could  communicate."    The  route  of  the  expedition  "  lay 
flp  the  Detroit  and  St.  Clair  Rivers  and  around  the  southern 
liuires  of  I^akes  Huron  and  Superior  to  Fond  du  Lac,  thence  up 
Qie  St.  Loais  River  in  its  rugged  passage  through  the  Cabotian 
[ountains  to  the  Savannah  summit  which  divides  the  Great  Lakes 
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from  the  Mississippi  Valley.    The  latter  was  ©ntere4l  through  tL« 
Cantagiima  or  Sandy  Lake  River.    From  tliis  point  the  fiouroo  of 
the  Mississippi  was  sought  up  rapids  and  falls  and  through  laka* 
and  savannahs,  in  which  the  channel  winds.    We  passed  the  i 
of  Leech  Lake,  which  was  fixed  upon  by  Lieutenant  Pike  as  ii 
probable  source,  and  traced  it  through  Little  Lake  Winnipeg  to 
the  inlet  of  Turtle  Lake  in  upper  Red  Cedar  or  Cass  Lake  in 
tude  47°.    On  reaching  this  point  the  waters  were  found  unfavoi 
able  to  proceeding  higher.    The  river  was  then  descended  to 
falls  of  St.  Anthony,  St.  Peter's,  and  Prairie  du  Chien,     From 
latter  point  wo  ascended  the  Wisconsin  to  the  portage  into  F< 
River,  and  descended  the  latter  to  Green  Bay/'    At  this  point 
^expedition  was  divided.     The  party  to  which  Mr.  Schoolcraft 
attached  proceeded  to  Chicago,  thence  traced  the  eastern  coast  <: 
Michigan,  and  rejoined  the  other  party,  which  had  gone  ncs^ 
.to  trace  the  shores    to  Michilimackinack.     About  four  th< 

md  miles  were  traversed.    Reports  wore  made  to  the  Gove 
ment  by  Mr.  Schoolcraft  on  the  mineralogy  and  geology  of  the 

j_rogion;  on  the  copper  deposits  of  Lake  Superior;  on  the  V 

*i*eah-water  conchology,  zoology,  and  ichthj^jlogy ;  soil,  : 
tions,  and  climate  received  attention ;  and  the  Indian  tril>< 

subjects  of  observation  by  General  Cass.    "In  short,  no  e;^, 

tion  had  before  been  made  which  so  completely  revealed  the  fr'j*.- 
ires  and  physical  geography  of  so  large  a  portion  of  the  pubLc 
iomAin,"    A  now  interest  in  mineralogy  and  geology  was  awak- 

aed  by  this  expedition,  and  Mr,  Schoolcraft's  narrative  of  it  wm 
'Lurried  into  press  under  the  pressure  of  the  public  clamor  for  iU 
results.    The  book  was  published  in  May,  1821. 

Mr.  Schoolcraft  shortly  afterward  embarked, with  Genera]  Case; 
on  another  expe<lition.  The  route  lay  from  the  present  ^\\a  of 
Toledo,  up  the  Miami  of  the  lakes,  down  the  Wabash  and  Ohio  to 
Shawneetown,  overland  across  the  "  knobs  "  and  prairies,  tokiog 

a  famous  locality  of  fluor-spar  on  the  way,  to  St.  Louis;  ** 

up  the  Illinois  to  the  rapids  and  on  horseback  to  Cbicago,  si 
to  find  the  fossil  tree  in  the  bed  of  the  Des  Plaines.  In  Cinaigt>r 
a  treaty  was  made  with  the  Pottawattamies  for  the  surrendor  of 
about  five  milliou  acres  of  land,  to  which  Mr.  Schoolcraft  shonlii 
have  given  his  signature  among  the  others,  but  he  was  too  ill — 
*'  <lid  not,  indeed,  ever  expect  to  make  another  entry  in  a  human 
joiirnal."  The  incidents  and  observations  of  the  joumoy  havftj 
b*>*»n  published  as  Travels  in  the  Central  Portion.M  of  Uie  MiM** 
fiipi)i  Valley.  Im  the  next  year  (1823)  Mr.  Schoolcraft  wu 
pointed  Indian  agent  at  Sault  Ste.  Marie,  of  which  he  says,  givioi 
1  '  >n8  for  )  ^'  it:  "  I  had  now  attaine*! 

I  -t  such  a  red  in  the  outset  and  bad  >>> 

000  that  offered  an  interesting  class  of  dutiuSt  in  the  performaai 
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which  there  was  a  wide  field  for  honorable  exertion,  and,  if  it 
ra8  euibruced,  also  of  historical  inquiry  and  research.  The  tasl-e 
>r  natural  history  might  certainly  be  transferred  to  that  point, 
^herc  the  opportunity  for  discovery  was  the  greatest."  The  posi- 
[>n  afforded  him  excellent  opportunities  for  studying  the  Chip- 
Dwa  language  and  Indian  mythology  and  superatition,  character- 
istics, and  customs,  of  which  he  made  the  best  use*  He  deter- 
mine*! to  be  a  laborer  in  the  new  field  of  Indian  studios.  His 
diary  during  the  whole  term  of  bis  office  shows  him  leading  a 
and  varied  life.  We  find  in  it  notes  on  his  subjects  of 
tudy,  of  his  readings  on  various  general  topics,  observations 
the  natural  features  of  the  region,  remarks  on  mineralogical 

,  and  incidents  of  official  work. 
Mr.  Schoolcraft  spent  the  winter  of  1824-'25,  on  leave  of  ab- 
9Qce,  in  Now  York,  where  he  superintended  the  printing  of  his 
ftvelfl  in  the  Central  Portions  of  the  Mississippi  Valley  "  80- 
iety  "  was  much  interested  in  Mrs.  Schoolcraft,  the  "  Northern 
Pocahontas,"  a  lady  of  aristocratic  Irish  descent  on  one  side,  and 
tracing  her  ancestors  on  the  other  side  to  the  royal  house  of  the 
Chippowas,  who  was  withal^  having  been  educated  abroad,  highly 
accomplished  and  refined  in  her  manners.  She  was  the  daughter 
of  Mr.  John  Johnston,  of  Sault  Ste.  Marie,  who  had  married  the 
daughter  of  Wabojeeg,  a  distinguished  Chippewa  chieftain.  In 
1825  he  attended  a  convocation  of  the  Indian  tribes  at  Pnvirie  du 
Chien,  where  a  treaty  was  signed,  through  which  it  was  hoped 
intf'mal  disputes  between  the  tribes  might  be  settled  by  fixing  the 
boundaries  to  their  respective  territories.  In  the  next  year  he  at- 
tended a  similar  gathering  of  the  Chippewa  tribes  at  Fond  du  Lac, 
wb**re  f  he  principles  of  the  treaty  of  Prairie  du  Chien  were  reaf- 
md  a  new  treaty  was  made,  under  which  the  Indians  ac- 
i^ed  the  sovereign  authority  of  the  United  States ;  ceded  the 
right  to  explore  and  take  away  the  native  copper  and  copper  ores, 
and  '  the  mines  and  minerals  in  the  country  ;  and  provision 

was  i-.i  -.  .  jr  the  education  of  the  Indians  and  their  advancement 
in  the  arts.  The  system  of  Indian  boundaries  established  by  these 
&tiee  was  completed  by  the  treaty  of  Butte  des  Morts,  August, 
The  three  treaties  embotliod  a  now  course  and  policy  for 
keeping  the  tribes  in  peace,  and  were  founded  "  on  the  most  en- 
larged consideration  of  the  aboriginal  right  of  fee  simple  to  the 
aoil.'**  In  1827  ho  was  elected  a  member  of  the  Legislative  Council 
of  the  newly  organized  Territory  of  Michigan — an  office  which  was 
3i«olicr-  V  "1  was  not  declined.  As  a  member  of  this  body 
inner  T  ions,  he  directed  his  attention  to  the  incorporation 

of  a  'ciety ;  to  the  preparation  of  a  system  of  township 

-.  Lrom  the  aboriginal  languages;  and  to  some  efforts 
'  the.coi^liun.  of  the  natives. 
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A  proposition  was  made  to  Mr.  Schoolcraft  in  1S28  to  go  n 
one  of  the  scientific  corps  of  an  exploring  expedition  which  lt« 
Government  contemplated  sending  to  the  south  seas,  under  tie 
lirection  of  the  Secretary  of  the  Navy.  In  his  reflections  on  lb* 
^prospects  of  this  expedition  and  the  acquisitions  to  knowlodg* 
that  might  he  expected  to  accrue  from  it,  he  regarded  the  expieri- 
lonta  of  Dr.  Maskelyn,  denoting  a  greater  specific  gravity  in  the 
^central  portion  of  the  globo  than  in  its  crust,  as  opposed  to 
theory  that  was  then  advocated  of  an  interior  void.  Yet 
thought  *'  we  are  advertised,  by  the  phenomena  of  earthquakes, 
that  this  interior  abounds  with  oxygen,  hydrogen  gas,  calo: 
and  sulphur,  and  that  extraordinary  geological  changce  are  af 
fected  by  their  action.  It  does  seem  improbable  that  th<t>  pi 
sed  expedition  will  trace  any  open  connection  with  such 
interior  world ;  but  it  may  accumulate  facts  of  the  highest  impo^ 
tance/*  There  was  something,  however,  about  the  *  -  up 
and  organization  of  the  expedition  which  he  did  not  h  1  an 

apprehension  whether  Congress  would  not  cripple  it  by  vol 
meager  supplies  and  outfits.    He  declined  to  go. 

A  note  from  Mr,  G.  W.  Featherstonaugh,  giving  a  dispa; 
new  of  Ambricau  scientific  achievement,  and  inclosing  the  p: 
pectus  of  a  journal  designed  to  correct  these  things,  gave  Mr< 
Schoolcraft  opportunity  for  bearing  strong  tribute  to  the  genu- 
ineness of  real  American  scientific  research.  The  critic's  remar' 
might  be  true  as  to  a  certain  class,  who  had  not  made  science 
study;  but,  if  applied  to  the  power  and  determination  of  Ui« 
American  mind  devoted  to  natural  history,  it  was  "  not  only  un- 
just in  a  high  degree,  but  an  evidence  of  an  overweening  self- 
complaisance,  imprecision  of  thought,  or  arrogance.  No  trait  ol 
the  American  scientific  character  has  been  more  uniformly  am 
highly  approbated  by  the  foreign  journals  of  England,  France; 
and  Germany  than  its  capacity  to  accumulate,  discriminate,  and 
describe  facts.  For  fourteen  years  past,  Silliman's  Journal 
Science,  though  not  exclusively  devoted  to  natural  sciences, 
kept  both  the  scientific  and  the  popular  intelligent  mind  of 
public  well  and  accurately  advised  of  the  state  of  natural  scii 
the  world  over.  Before  it.  Brace's  Mineralogical  Journal,  thouc-h 
[^ntinued   but  for  a  few  years,  was  eminently 

yleaveland's  Mineralogy  has  had  the  effect  to  dil. ..... 

knowledge  not  only  among  men  of  science,  but  other  clas&efl  oi 
lers.    In  ornithology,  in  conchology,  and  es^ 
alogy,  and  mineralogy,  American  mind  has  j 
nently  fitted  for  the  highest  tasks." 
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ion  of  the  Indians,  and,  connected  with  this,  the  coUec- 
dissemination  of  information  respecting  their  language, 
Lstory,  traditions,  customs,  and  character;  their  numbers  and 
jndition;  the  geological  fe^turesof  their  country,  and  its  natural 
Kstory  and  productions.    It  also  proposed  some  definite  means  of 
action  for  furthering  the  moral  instruction  of  the  Indians,  and 
for  helping  the  missionaries  in  all  work  for  their  benefit.     As 
jyeaident  of  this  society,  Mr.  Schoolcraft  was  asked  to  lecture  on 
^Be  grammatical  construction  of  the  Algonquin  languages  as 
^kokcn  by  the  Northwestern  tribes,  and  to  procure  a  lexicon  of 
pi:  ftlso  to  deliver  a  poem  on  the  Indian  character  at  the  annual 
meeting  of  1833.     Other  literary  efforts  of  this  period  were,  an 
address  before  the  Historical  Society  of  Michigan  in  1830,  and  an 
^gddresg,  in  1831,  l>efore  the  Detroit  Lyceum,  on  the  natural  history 
iHf  the  Territory.     In  the  summer  of  1832  Mr.  Schoolcraft,  under 
H  commission  from  the  Government,  organized  and  commanded 
Bq  expedition  to  the  country  upon  the  sources  of  the  Mississippi 
River.    The  primary  object  of  the  expedition  was  to  extend  to  the 
Indians  living  north  of  St.  Anthony's  Falls  the  measures  previous- 
ly taken  with  those  south  of  that  point,  to  effect  a  pacification ;  also, 
to  endeavor  to  ascertain  the  actual  source  of  the  river.    He  ascend- 
ed the  St.  LfOuis  from  Lake  Superior  to  Sandy  Lake  summit,  and 
passed  thence  direct  to  the  Mississippi  six  degrees  below  the  central 
i.-'  Cass  Lake,  which  was  till  then  the  ultimate  point  of  geo- 

g;  ,  ,  .[  discovery.  Thence  he  went  up  the  river  and  its  lakes, 
avoiding  too  long  circuits  of  the  stream  by  portages,  to  the  junc- 
tion of  the  two  branches,  where  by  the  advice  of  his  Indian  guide 
hB  took  tlie  left-hand,  or  Plantagenian  branch,  to  Lake  Assawa,  its 
»aro&  Thence  he  went  by  portage,  a  distance  of  **  twelve  rest- 
-places,"  to  Itasca  Lake,  which  he  struck  within  a  mile  of  its 
trathem  extremity.  The  lake  was  judged  to  be  about  seven 
in  length,  by  one  or  two  broad;  "a  bay,  near  its  eastern 
ad,  gave  it  somewhat  the  shape  of  the  letter  !/.*'  The  discoverer 
returnwl,  through  the  stream  and  its  lakes,  to  St.  Peter's. 

The  narrative  of  this  expedition  was  published  in  1834;  and 
r».s  republished,  with  the  account  of  the  expedition  of  1820,  in 
3j  under  the  title,  Narrative  of  an  Exploratory  Expedition  to 
es  of  the  Mississippi  River  in  1820,  completed  by  the 
of  its  Origin  in  Itasca  Lake  in  1832.     The  whole  of  Mr. 
thoolcraft's  earlier  life  and  work  up  to  this  time  is  recorded, 
'fom  day  to  day,  in  his  Personal  Memoirs  of  a  Residence 
y  Years  with  the  Indian  Tribes  on  the  American  Front- 
etc.,  1812  to  1842,  a  book  having  "  the  flavor  of  the  time,  with 
motley        ;'     !  nn  the  frontier,  with  Indian  chiefs,  trappers, 
ivenuu-  'h,  chance  travelers,  rising  legi«lators,  farmers, 

mimeterfl  of  the  gospel,  all  standing  out  with  more  or  less  of  indi- 
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vidoAlity  in  the  formative  period  of  tlie  country,"  This  book 
obcmzuii  with  evidence  of  Mr.  Hclioolcraft'B  scientific  and  literary 
Actirity,  as  well  as  of  his  eilicieucy  in  work  in  whatever  £i«M. 
Am  early  aa  1820  we  6ud  a  letter  from  Amos  Eaton,  asking  biia 
for  information  for  the  second  edition  of  hi3  Index  to  Qoolt>g)', 
re^pectin^  the  secondary  and  alluvial  formations  and  the  stnkta 

Uie  Rocky  3T  -it?.    Dr.  Samuel  Mitchell  writes  him^  ia 

921,  about  the  h.<  nl  other  specimens  he  has  sent^  including 

•  "sandy  fungus,"  and  inviting  specimens  for  the  cabinet  of  th»' 
Emperor  of  .\     '  Profs.  SiUiman  and  Hall  acl:         'V      i    ' 

value  of  his  *  ition  of  the  mining  regions  of  !M 

Silliman  asks  for  articles  for  his  journal ;  and  Sir  Htimphry  Dary 
thinks  his  book  would  sell  well  in  England.  Prof.  Cleaveland 
writes  him,  in  18:^7,  that  ho  is  about  preparing  a  now  edition  of 
his  work  on  miuorulogy,  and  solicits  the  communication  of  new 
localitifjis.  In  the  same  year  Mr.  Schoolcraft  himself  writes  thai 
the  collection  ho  made  in  Missouri,  etc.,  in  1819,  appears  to  have 
had  an  eilect  on  the  prevalent  taste  for  those  subjects,  ^  and  at 
least  it  has  fixed  the  eyes  of  naturalists  on  my  position  on  the 
frontiers/'  Mr.  Peter  8.  Duponceau  addresses  him,  in  1834,  oa 
tl  '  '  of  the  Indian  languages,  "in  terms  which  ax^e  very 

( '     .  try,  coming,  as  they  do,  as  a  voluntary  tribute  from  a 

person  whom  I  never  saw,  and  who  has  taken  the  lead  in  investi- 
gations on  this  abstruse  tojiic  in  America,"  He  pronounces  Mr. 
8choolcraft*8  lx>ok  on  the  Chippewa  languages  one  of  the  most 
philosophical  works  on  the  Indian  languages  which  he  haa  ever 
road.  In  another  letter  Mr.  Duponceau  acknowledges  baviog 
used  Mr,  Schoolcraft's  grammar,  giving  due  credit,  ia  preparing  % 
prize  essay  for  the  Institute  of  France,  on  the  grammatical  struct- 
ure of  Indian  languages.  Dr.  Thomas  H.  Webb,  of  Providenc*, 
in  is;!.*),  notifies  him  of  his  election  as  an  honorary  member  of  the 
Rhrxlo  Island  Historical  Society,  and  asks  about  aboriginal  in- 
scriptions on  rocks.  The  Massachusetts  Historical  Society,  iu  J 
1830,  asks  him  to  proceed  with  his  work  on  the  Ojibway  lan-B 
guoge,  complete  it,  and  let  the  society  publish  it.  John  J.  Audu-  " 
bon  asks  for  aid  in  preparing  his  work  on  American  quailrupeda. 
There  are  numerous  notices  of  specimens  that  have  been  sent 
Mr.  Schoolcraft  to  pass  npon,  and  solici-  ^i  persona 

resenting  the  principal  magazines,  to  c^  the  results. 

his  researches. 

A  new  di  :       ''-m  of  official   posts  having  bcirn    inmh 
Schoolcraft  (  red  his  residence  in  1837  to  Michilimackinac 

or  Mackinaw.    Thence  ho  removed,  in  1841,  to  Now  York,  wherv 
he  expected  to  find  the  surroundings  more  favorable  to  the  ool 
lation  and  publication  of  the  restdts  of  his  observations  on  Ihi 
red  race,  whom  he ''  had  found  in  man}"  traits  a  subject  of  de«{ 
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Brest ;  in  some  things  •wholly  misunderstood  and  misrepresent- 
and  altogether  an  object  of  the  highest  humanitarian  inter- 
But  the  publishers  were  not  yet  prepared  in  their  views  to 
iko  anything  corresponding  to  his  ideas.    In  the  next  year 
rienl  out  a  long-deferred  purpose  of  visiting  England  and 
itinental  Europe,  attending  the  British  Association  at  Man- 
chester.   On  his  return  ho  made  a  tour  through  western  Vir- 
,  Ohio,  and  Canada,     In  1875  he  was  appointed  by  the  Legis- 
lure  of  New  York  as  a  commissioner  to  take  the  census  of  the 
iians  of  the  State,  and  collect  information  concerning  the  Six 
^tiona.    The  results  of  this  investigation  were  embodied  in  his 
)toe  on  the  Iroquois,  a  second  enlarged  edition  of  which  was 
^iblished  in  1847.    The  latter  part  of  his  life  was  spent  in  the 

Ciparation — xinder  an  act  passed  by  Congress  in  1847 — of  an 
borate  work  on  all  the  Indian  tribes  of  the  country,  based  upon 
ormation  obtained  tlirough  the  reports  of  the  Indian  Bureau. 
This  work — which  was  published  in  six  quarto  volumes — is  de- 
ribcd  in  Duyckink's  Cyclopaedia  of  American  Literature  ascov- 
a  wide  range  of  subjects  in  the  general  history  of  the  race ; 
sir  traditions  and  associations  with  the  whites ;  thoir  special 
Itiquitiea  in  the  several  departments  of  archaeology  in  relation 
I  the  arts ;  their  government,  manners,  and  customs ;  their  phys- 
3gical  and  ethnological  peculiarities  as  individuals  and  no- 
18 ;  their  intellectual  and  moral  cultivation  ;  their  statistics  of 
:mlation ;  and  their  geographical  position,  past  and  present, 
Mr.  Schoolcraft  became  interested  in  religion  at  an  early  pe- 
reer,  and  his  journals  show  him  over  more  earnestly 
in  local  religious  movements ;  furthering  the  prog- 
ress of  missionary  effort  among  the  Indians,  by  whatever  de- 
nomination ;  laboring  for  the  promotion  of  temperance  among 
ihem  ;  and  taking  the  lead  in  whatever  might  contribute  to  their 
-being  or  to  the  repression  of  wrong  against  them.  His 
activity  was  i>rolific,  and  appears  to  have  been  nearly 
ly  divided  between  poetry,  Indian  lore  and  ethnology,  and 
bjects  of  his  explorations  and  scientific  investigation.  Bo- 
oks of  poems  and  the  narratives  alremly  named,  he  pub- 
lished Altric  Researches,  a  collection  of  Indian  allegories  and 
legen  ) ;  Oneota,  or  the  Characteristics  of  the  Red  Race  in 

(nor i4-'45),  republished  in  1848  as  The  Indian  and  his 
igwam;  Report  on  Aboriginal  Names  and  the  Geographical 
rminology  of  New  York  (1845) ;  Plan  for  investigating  Ameri- 
can Ethnology  (1846) ;  The  Red  Race  of  America  (1847) ;  A  Bib- 
liography of  the  Indian  Tongues  of  the  United  States  (1849) ;  and 
American  Indians,  their  History,  Condition,  and  Prospects  (1850), 
iJSd  received  the  degree  of  LL.  D.  from  the  University  of  Geneva 
^1646;  and  was  a  member  of  many  learned  societiea 
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AORWULTUSK  Oy  TBK  PLAINS. 
KdUar  Popular  8oUtk04  MonVU^  ; 

IN  the  February  number  of  The  Popular 
Science  Mootblj  was  published  an  arti- 
cle, bj  Staart  O.  Henry,  entitled   Ramfall 
on  the  Plains.     Mr.  Ilenry  clftims  that  the 
rainfall  on  our  plains  has  not  iucrea»ed  to 
ftuy  appreciiiblo  extent  aiuc©  the  tirat  settle- 
nient ;  and  he  saya  that  the  general  imprvs- 
eiau  that  seltleiDcnt  and  cultivation  traTellng 
westward  have  been  attended  by  a  graduij 
increase  of  rainfjilla  is  a  "  remarkable  falla- 
cy."    He  concludes  that  agrieultural  opera- 
liona  can  never  be  succe^isfullj  carried  on 
west  of  a  line  about  the  ninety-eighth  me- 
ridian, and  that  attempts  to  utilize  the  regions 
named  forpiirel/a^icultural  purpose*,  with- 
out artificial  inigation,   will  only  result  in 
Cftlamitoufl  failure.      Mr.  Henry  makes  the 
statement  that  "  the  reports  of  the  Kansas 
oud   Nebraska   BounJs  of  Agriculture    will 
show  that,  in  the  Urrit^ry  lying  west  of  the 
ninety-eighih  meridian  in  those  States,  the 
aeri;age  uf  land  oclually  under  cultiTalion. 
when  COTuparcd  with  the  whole  area  of  that 
JVrritory.   is    almost    insipnifieant.**      After 
Mveotcen  ycdrs  of  residence  in  southwestern 
Nebroflka,  near  ihe  one  hundredth  meriainn, 
I  Km  conrinced  that  Mr.  Henry  is  correct  as 
to  the  absence  of  an  increase  of  rainfall ; 
iHit  hiM  conclusions  arc  vtry  erroneous,  and 
must  h»Te   been  form»)d    without   infonua- 
tion  as  to  the  Rreot  growth  in  wealth  aud 
po,. ,,),.,:..,.  :..  .1.     ~...'-,j^  west  of  the  ninety- 
J'  -   the  last    ten  years. 

^''  ■-  cultivated  land  west 

of  ibc  niiic-tyH'it;iuh  meridian  in  Kansas  and 
Kcbra-ka  is  inhipnificant  when oonipared  with 
the  whole  area  of  that  territory  mav  hare 
boon  true  ton  years  a;;D,  but  at  the  present 
limo  It  is  far  fn»m  the  truth.  The  writer 
believes  that  no  iiicrea«  of  rainfall  hns  ever 
lieen  ncecoiuiry  to  fit  ihe  country  named  for 
profitable  fanning,  but  that  the  rainfall  has 
atvovt  been  mjicitmi,  and  that  ihi*  olwtaelea 
to  farming  that  have  eiistod  resuhed  from 
the  wrtrn^  of  the  twintry,  rather  than  from 
lack  of  nin,  and  that  these  obstacles  are 
gra*luanydi*op|>oarinK  m  Ui«  country  srtilea 
up,  and  will  whr.]ly,li*apr»e*r  when  the  eoun- 
try  becomes  an  densely  i»ettlcd  as  art)  tbo 
ItHatcs  of  lort.i  urnl  lllimiiH. 

^J ^  '  ""».»  sintrmcnts  scem  like 

•»'«>■'  '>nn  made  by  sundry  adcn- 

Jj ''  'JTO  ouuceniing 

l'"  -roBka;  and  he 

^  ;  in  ■  modern  Rip 

l  ttwnkencd  nfler  a  i 
•ir  >.l  rl...  »..,,A..r(..\ 


County,  Eansaa,  which  lies  ireei  of  the  olariy 

eighth  meridian,  U  " * ;■'-■. r        ^^_p„ 

dudng  county  In  t 
that  nearly  one  In  i 

ulation  of  the  State  t.  .i  U] 

found  west  of  the  nim  >  tn^i^ 

The  report  of  the  Ncbra-ka  Ik^n]  of 
culture  for  the  year  1 81:19  has  not  b«in  I 
but  we  have  the  report  for  1888.  Theenm^ 
in  Nebraska  in  1 8^8  were  nut  aa  good  a»  b 
18SU,  nor  was  there  as  uinrh  prwrud  In  odti' 
vation.  I  give  beluw  ft^mc  statistiea  lakm 
from  the  report  for  1S88  makLnj^  a  < 
tive  statement  of  the  amount  of  wbt-^ 
and  poutoes  raised  cast  of  Ihe  Ttinety-^ 
meridian  and  west  of  tlmt  i  •  '  "  '  in 
Stale  of  Xebraska.  It  will  I 
all  that  wheat,  corn,  and  potav...  -  ...  jurrip  — 
much  moisture  as  do  any  farm  pnxJucU.  ti 
must  be  borne  in  mind  that  many  of  t^ 
we«tcm  counties  are  very  new  and  thetr  c^»> 
biUdea  not  dereJopcd ;  but  eoougli  ia  abovn 
to  completely  disprove  Mr.  Henry's  Mal^ 
ments.  In  the  counties  of  Kebradta  that  Dt 
iTfst  of  the  aincty-eifrhth  meridian  tlam  i 
raised  in  1868  of  com,  wheat,  and 

^ fii.S4T.4«»| 

whort..,., r,i«^«)s 

roUto«a. e^«2\1<A 

In  the  counties  in  Kcbnuka  lying  v 
the  ninety-eighth  meridian  then  were  i 
in  I8»8: 

g?™-  •MT»,«T« 

Wb«rt <fiTM»0 

PoUioet 9,7ftaH 

It  will  thus  be  se^in  that  th«  nn^.,,— 
west  of  the  ninety-d{j;hth  meridian  ntodatod 
about  thirty-sU  per  cent  of  all  ih«  corn, 
about  siaty  \*er  cent  of  all  the  wheat,  and 
al)out  ^eventy-aix  per  cent  of  all  the  polop 
toes  that  were  raised  in  !^^'^  --r  Wh>^«^T 
and  OB  ■  matter  of  fact    i  lUm  w 

raisod  west  of  tlie  one  Im  ...iii.ta. 

Kofcrence  to  the  r-nuw  nywrt  ■  jg 

1888  there  were  2.61 1,387  acrv  ,^1 

land  in  the  Nebraska  counties  :  of 

the  ninety-eighth  meridian.     '1  Lia 

clearly  demonstrate  that  the  f      i  i.nu 

there  mode  ar«  far  from  *' ir.  <.  ;n:i  ml.'' 
and.  could  ihe  statistics  for  196'j  U-  liuO.  »e 
would,  without  doubt,  have  a  •till  mure  CD- 
cournj.Mi»p  ph«twinp.  A.  K.  IUbttt. 

Oauuwa,  Vnajt^iA.  Mank  H,  tfim. 


Van  Winkle, 

Iwei'M  V.  ur" 
irrn- 

I  ijuutcil,  niuki  aaaiv  Umi  JcwcJl 


PCBUC  Bonoots  AS  ArrscTtvo  atDa 

A  WD  Vict 

j  JUilor  Pop%tiarA*«nfmMtmaip: 

I         U\rin   the   above    tieailin^    Wr.     %tif^ 

'- — "Tit<'d  sorri'      -     '  '       --       — 

!'<*    Monili' 

,         Mog  a  high  .„.  .... ,..,,   ,^taaa^- 

i  onmo    m    tItOM  oommuuUIca    wbov  lIlCiV 
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F  Ibe  fgwwt  lUitentes  sa  compared  with 
«We  there  were  tbe  most,  la  the 
wrnriTing  nombers  of  the  Monihlj  two 
viiicn,  a^MTcatlj  accepting  tbe  statiffdcfl 
qnwtion,  have  proocciled  to  draw 
from  thein.  Botno  oae  haa  wit- 
that  "nottdtig  can  lie  like  fig- 
In*  ;  ud  ocrtaialy  nnj  one  who  deals 
'  Bneb  vich  atetutics  knowA  that  unlefls  care- 
HStf    and   tboughtfullj  handled   the;    are 

rie  of  c^tDg  the  most  deceptire  re- 
For  tAia  re«5on  startling  coaclusiona 
rtmH  not  be  eooepted  without  careful  oon- 
rifaute.  There  ie  getting  to  be  too  wide 
iiadeecj  to  accept  autidiics  as  dedsive 
pmrf  00  aajr  subject  without  regard  to  bow 
(ipT  vera  prepared  or  diAcuAsed. 

In  tiie  JaxiaAi7  Lend  a  Baud,  Mr.  Darid 
CL  Tarre^  evtfully  didctissed  the  records  of 
e4aM  ia  MaMachosetta,  which  woj  one  of 
lla  SMaa  where  Mr.  Rcece  found  his  higb- 
■it  pcracat  of  criminal;),  and  »onie  of  his 
nana  warm  wortbr  of  quoting,  aa  throwing 
■Mh  Hght  on  this  subject : 

VtaB  ino  to  19%  the   total  eooimltnwiiU  ta- 
^Mia*aaa,Tftl  to  %j^I;  to  tha  flrat-mmitloned 

al  t»  UJ  tobaMtants;  In  tbe  wcoq.1,  I  to  73  to- 
mm.     U  It  tMDd.  bowATBT,  nn  iDVNtlgatloil, 

aattslaareBM  la  almoft  eoilnly  oonfloed  to  Crimea 
qahtt  nlte  or4«r  tad  4«c«iict.  wblto  tb«  oommlt- 
awa  ae  Um  mon  Mrtoiu  csrunaa  sfalnit  penou 
■i  yn^m^  hi**  not  ores  k«pt  paea  with  tbo 
pnm  «f  p^iJaCkm.  The  JbOowtnc  ■tatliUc*  for 
w  jMfi  <<■«•  1805  In  wUdi  a  oeoiiu  bu  btro 
akM  ynma  lUi  atalMurnt.  ThU  JUbloa  b/ 
wtea  «M  Ant  Bad*  bi  the  ntonu  to  the  Bute  la 
Ua^Md  m  aat  made  m  IS75: 


coHHUHuna  roa  cauoB  xq  kvnt 


fi.T0O 
11,990 

11319 


I  aioMS  fn  Ifl^ft  ud  1970,  th« 

■ti  wan  1  to  301   lohibltaDls. 

I  laao  and  y-i^  ther  were  I  to  4H6 

'Tbe  fuereaw  In  oommltmente  wu  for 

I  crIiBet  axelaalTaly,  and  tbero  wu  aa 

ta  coaualtiDtaia  br  more  Mrioos 

kla  prapoctloa  to  popabtioo,  orfortx-lbor  per 

Iba  li^er  portloa  of  the  Ibm  tarloos  ertmae, 


thow  for  which  commttmente  are  lnrn»xlii|r,  tra 
crliDM  of  IntemDenuice;  to  Mr.  lurvey  tuakea  aaro- 
ond  dMtlon  of  crlmei,  eopuntiDK  Ujo»o  of  loteiu- 

germoco  ftom  >tl  other  crimes.     Tbe  rvlunja  to  tbe 
ute  |>ermU  of  tbU  dlvtslOD  for  a  lonper  period  : 


TKAE. 

Ommtaamu 

cvlnw. 

TMalnn. 

18M 

8,441 
4,809 

MM 

101m9 
18«T01 

fi,490 
T.SH 

8^9 

asia 

7,200 

im 
T,9ao 

8,7«| 
1A.089 

1BO0 

IBfO 

1S«    

1S70 

11.I4M 
B.V1S 
10,600 

1674 

24,04(1 
IT.UM 
90.051 

ISSO 

1665...  

This  diriilon  thowt  that  the  total  tncroMe  In  aU 
orlmei  other  Ihao  totemparaocu.  taken  totr*tber.  has 
been  only  flAjr  per  cent  (population  not  considered), 
but  that  oonuDltments  for  lotemparatioe  hare  Id- 
creasod  Dearly  flve  huodred  per  cent  The  comuilt- 
meotft  which  were  not  ftjr  lotemperaooe  ore  ooui- 

f tared  with  the  popuUtluD  of  the  State  with  the  fol- 
owlD^  roiulta:  Id  leM,  1  comroltmeot  to  188  Id* 
b«l>ltAota;  la  1S.\\  1  to  144:  la  1^00.  1  to  147:  la 
180^  1  to  9-iA;  In  lb7U,  1  to  9i>l ;  In  1470.  no  sUtU- 
tlea :  In  IdaO,  1  to  SdO ;  In  1  &b5, 1  tu  .'44.  From  l!:(M 
lo  IMS  tbe  aTera^  oommitmL'Dta  Tor  crlraos  other 
than  bitemperaoce  wera  1  lo  1T4  lahabltents,  wblle 
teom  18T0  lo  16SA  It  waa  1  to  941  Inbehltanta.  Tbue 
a  decreaee  of  tblHT-eiffht  per  cent  ia  abown  In  all 
Crimea  other  than  uiteinparuioa  diuing  a  psriod  of 
•erenteen  jreen. 

The  qaoatloD  of  crime  In  UasaaehnMtti  thai  ra- 
aolTOB  Itoelf  Into  e  qaestloo  of  Intemperance,  pore 
and  almplo  for  It  la  owlny  to  Intemperanoe  uona 
that  them  l»  ui  InrruBU  uf  comoiltwcDtA.  Sir.  Tor- 
ray  proceed*  to  show  that  tbe  Inereasioff  ooinmit- 
mcDia  for  lntctD[>rr»nc«  do  not  nooceaarily  prove  aa 
Inorfttif  ni  Intemperance.  The  pabllr  hea  a  different 
opinloa  of  tbe  crime  of  Intemprrmoco  fK>ui  what  It 
baa  of  other  Crimea.  The  commltmenta  for  more 
•erioiia  erimee  coald  not  Increaas  without  an  Increaat 
of  thow  crtmea;  but,  becanae  ao  Aiw  of  tbe  mi^D  who 
drink  to  itxceea  ere  oommlEbfd.  thvre  la  abundant 
opportunlly  for  an  tncreaae  In  eommitmenta  fl'r  In* 
temporaare  wlthoat  an  actual  Increaao  of  iolemiier* 
anoe.  In  thirty-flfe  ream  public  a^ntlm«Dt  faaa  baen 
arouaed  a^inas  Intemperance,  and  tha  Increasad 
oommltmenta  caUMMl  by  ihia  ftentlmenl  and  the 
chaagae  In  law  which  tt  baa  brouitbt  about  are  tha 
Inadeqoata  ip'otuida  which  warrant  clalma  that  erima 
Is  Increasing  In  Haasschuaetts.  The  State  aeemi 
still  to  have  eneoaracemeDt  to  contlnna  Ita  schools 
and  Ita  relbnnatoriefl  sod  lU  chnrchoK.  with  fiilth 
thill  It  can  not  only  tako  care  of  tbe  cbUdron  born  to 
It,  but  alao  that  tt  can  ojalmtlate  to  Ita  social  order 
those  which  It  is  forced  to  adopt.— JSoefon  Pott. 
H.  Hsi.a  Ulatton, 
Bira  Bui.  OaasBTATuaY,  UaaDTiLLa,  M^m. 
March  80,  IWO. 
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IK  last  DioDth's  Table  wo  had  a  fev 
words  open  the  discredit  into  which 
whal    U   aometimcfl    called    the    "  or- 
thodox*' political  ecotiomf  has   fallen 
MDoag  pnecioal  men.    Ii  is  a  pleasure 
^    to  ba  M^  to  call  attention  to  a  book 
^■ftieh  faraishee  a  Signal  example  of  the 
^^Kt"  in  which  ecoDomlcal  stadies  should 
So  poTMed.     We  refer  to  the  volume 


brought  out  a  few  months  ago  by  Mr. 
D.  A.  Wells,  under  the  title  of  Recent 
Economio  Changee.  Mr.  Wells  is  not  a 
dogmatist,  though  it  is  evident  ho  has 
snfBoientlj  definite  opinions  of  his  own. 
He  conceives  it  to  be  his  main  basiness 
to  marshal  the  facts  that  seem  to  him 
capable  of  explaining  the  present  mate- 
rial condition  of  eociety,  and  of  indi- 
caUng  tbe  ooarse  that  things  are  likoljr 
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to  Uke  in  the  foture.  He  hw  no  ape- 
cdal  theorj  to  advocate,  and  be  prom- 
ises DO  speedj  reooTatJOD  of  society  if 
ovAj  his  advice  be  taken.  He  knows 
too  mnch  to  be  a  viBlonary ;  be  b&s  too 
firm  a  hold  on  tbe  aotoal  to  be  carried 
awaj  bjr  the  merely  ideal  or  fancifnL 
He  finds  no  fatal  flaw  in  the  present  so- 
cial system ;  ho  does  not  see^  in  fact,  bow, 
given  human  nature  as  it  is,  thin^  conld 
be  very  different  from  what  they  are. 
At  tbe  same  time  be  is  bq  earnest  be- 
liever in  progress;  but  be  thinks  that 
progress  depends  more  upon  indiddnal 
adaptation  to  neoessary  conditions  of 
existence  than  open  any  cunningly  con- 
trived devices  for  an  improved  distri- 
badon  of  the  products  of  industry.  In 
a  word,  be  b  a  man  whom  the  devour- 
er  of  contemporary  Bocialistic  romances 
woald  find  a  little  dull,  bat  whom  the 
praoticul  man  of  business  would  find 
both  iuteresting  and  instmctivo  in  the 
highest  degree.  As  a  large  part  of  Mr. 
Wells*8  book  appeared  originally  in  the 
pag«M  of  thiH  magiudne,  we  may  pre- 
Boue  that  many  of  our  renders  have  a 
motfo  or  IcM  vivid  recolkH'tion  of  the 
eoitrse  of  his  argument.  What  Kr,  Wells 
set  himself  chiefly  to  do  was  to  trace  to 
its  ctxxwb  or  causes  tbe  present  disturbed 
condition  of  the  world  from  an  eco- 
nomic point  of  view.  Given  sncb  a 
problem,  a  writer  who  wl&hed  to  create 
an  immediate  sensation  would  bring 
forward  some  theory  about  the  laud,  or 
aboat  the  curreooy,  or  aboat  moncpo- 
lie^  or  about  the  wu^^te  involved  in  com- 
petition, aod  would  declare  with  much 
emphoaia  and  vainglory  that  he  alone 
hod  tlio  true  key  to  the  whole  situation. 
Mr.  Wells  is  more  modest.  All  be  pro- 
fstses  to  see  la  that  the  rapid  pace  of 
invention  and  diKovery  in  the  modem 
world  is  sufficient  to  account  for  enor- 
mous viciflsitudea  both  in  tlie  money 
market  nxul  in  the  labor  market.  Capi- 
tal boH  been  destroyed  in  huge  blocks 
and  recreated  by  new  methods;  labor 
bos  been  forced  to  quit  one  ccnploy- 
tnent  after  another  aod  find  now  opeo- 


ings  for  itself.  Tbe  coarse  of  ' 
has  become  mure  and  coore  diiHeqit  lo  I 
calculate,  and  only  the  strooger  beeilil 
and  more  reeolnte  wills  bare  been  abk  I 
to  hold  their  own  amid  the  ohsngeiod  | 
chances  of  the  hoar. 

Mr.  Wells  does  not  deal  in  inereg«i>0*  J 
alitiesL    Ho  treats  eaparately  e*ch  u^ 
of  bis  subject,  and  nnder  ever?  bead  gim 
factdin  abundance — ''modem  insUnws^* 
as  Shakespeare  expresses  it     He  abein  | 
what  has  been  done  io  tbe  w&j  of  op 
iug  new  routes;  and.  In  the  ci 
6uex  Oannl,  be  traeee  to  that  one  i 
the  most  momentous  resnlts  aa  reg«r&  ] 
tbe  course  of  trade.    He  discossee  wry 
fully   the  eiTects  of  the   cheapening  of  I 
tronaportalioo  by  land  and  by  sea,  abev-  I 
ing  how,  to  this  cauae,  must  be  atof^  j 
nted  much  of  the  ogricultural  depression 
existing  in  different  parts  of  tlie  wurii 
He  dwells  on  the  inventions  and  As- 1 
covcries  by  which  roaDufactares  hsYi 
been  cheapened,  and  labor  constantly 
displaced  and  again  provided  for.    Hi  j 
shows  how  improved  methods  of  fa 
ing  render  leas  efiloient  ouee  nnfi 
able,  and  bow  little  good  has  been  i 
to  the  farming  population  by  the  1 
stead  and  other  esceptional  laws  | 
for  their  benefit— nay,  bow  they  I 
been  injured  by  the  orerzenl    of 
fricnda  in  the  Legistatiire.    lie  disc 
the  effect  of  restrictions  OQ  trader  tnill 
shows  in  what  idle  fashion  the  govvro-  j 
menta  of  the  world,  with  one  or  two  vr*  I 
ceptions,  handicap  their  own  commerce  j 
in  the  effort  to  injure  Uml  of  their  i 
bora,  and  how  the  effect  of  the  w^ 
protectionist  madness  is  simply  to  ] 
a  heavy  drag  upon  the  indaiitrialeBcrfTt] 
not  to  say  upon  tbe  conscience,  of  roaa* 
kind.    We  can  not  pretend,  however,  to  I 
tbia  place  to  give  even  the  mo«t  i 
snmmary  of  the  couteniu  of  Mr.  WdM 
volume.    Stiflice  it  at  present  to  say  i 
ho  bos  deacnbed  with  great  fuUnese 
BO  far  as  we  ean  Judge,  with  grvet  i 
racy,  the  c-  '  *  '    ibe 

busineae  of  : 
fled  OD,  and  the  eirouiu»Utic«ii  liiai  bar 


BOOirvd  to  mako  the  present  epoch 
i  of  pMoUor  coiumerdol  mid  indastriol 
ncredit. 

What  U  the  leeaozt  then,  we  Are  to 
draw  from  Mr,  VfeWft  pag«0t  to  fiu*  as 
the  ftooial  problems  of  oar  own  time 
are  ooncemed  I  We  learn  from  it  that 
thtrt  b  ootbmg  rcMlicallj  uu»onnd  in 
oar  eocisJ  aystoiu ;  and,  further,  that  tbe 
total  effect  of  all  tbo  changes  of  the  last 

Kentj-firo  or  thirty  years  has  been  to 
prove  zunt«rially  the  oundition  of  the 
Vorkuig  ohtfBes.  Hours  of  labor  are 
not  aa  lon^  on  tbe  whole  as  they  used 
to  be;  wageaare  higlier;  and  the  pur- 
chaaing  power  of  money  is  greater. 
What  ia  the  caae,  however,  ie  tli&t,  in 
^^  rtuh  of  change  wbich  has  marked 
'^pcont  years,  there  is  a  coDBtant  seleo- 
tfoD  and  rvseleotioD  of  the  better  men, 
Mid  that  the  worse — the  less  competent, 
the  Imi  efficient  in  every  way — find  them- 
wtHtm  relegated  to  poorer  conditions  of 
Ufo.  There  \»  an  upward  current  and 
thoreia  a  downward  current:  thoaewho 
more  np  do  not  RpeoJ  much  time  or  en- 

tiy  lu  tiruDD^  the  beauties  of  the  pros- 
t  ayatem  ;  hut  those  who  are  moving 
down  wasfte  no  aniall  antoont  of  the  little 
eoargy  they  have  In  bewailing  its  de- 
iKtliand,  wilh  the  help  of  a  few  liter- 

KJemeo  of  lively  sympathiee  and 
leaoh,  manage  to  create  a  wide- 
naproasion  that  a  world  In  which 
not  get  all  they  would  like  must 
b«  a  very  badly  governed  world  indeed. 
The  whole  social  qnestion  seems  to  lie 
baran  that  some,  through  natural  defl- 
t  of  one  kind  or  another,  can  not, 
r  aatiafactory  degree,  adapt  them- 
•alvaa  to  the  world  aa  it  ia.  We  should 
be  aorry  to  profeaa,  or  to  feel,  indififer- 
ftOOe  to  the  problem  even  as  thus  stated ; 
what  are  we  froing  to  do  about  it  ? 
I  true  methods  of  reform  are  of  slow 
and  iuimediate  eaffcrin^  it 
'  altoofetber  to  prevent.  Tbe 
I  of  AOcUl  reform,  we  are  atrongly 
ded,  Ilea  mainly  along  these  three 
It 

Dtloo  of  atate  interference 


with  private  liberty,  SDolndin?  state  re- 
atricliona  on  trade  and  state  enooarago- 
meut  of  trade. 

3.  Constant  incnlcation  of  the  doc- 
trine of  individual  responsibility,  and 
constant  effort  to  mold  better  Individ- 
oala. 

3.  An  honesty  vigorona,  and  aimple 
administration  of  justice. 

These  three  conditions  (to  which 
many  minor  hot  still  important  onea 
might  be  added)  are  all  intimately  con- 
nected. For  example,  how  can  we 
preach  the  doctrine  of  individual  re- 
aponsibility  with  any  success,  if  the  in- 
dividual is  daily  aurruuuded  by  a  closer 
and  closer  network  of  arbitrary  enaot- 
menta,  designed  at  ouco  to  abridge  bia 
liberty  and  to  relieve  him  of  tbe  exer- 
ciae  of  Judgment  and  caution  7  And  how 
can  wo  have  a  really  efBoient  adminia- 
tration  of  law,  till  law  itself  undergoes 
a  pruning,  and  is  brought  down  to  Its 
necessary  elements? 

To  return,  however,  to  Mr.  Wells^s 
book.  We  are  glnd  to  see  its  merits 
very  frankly  acknowledged  in  an  article 
published  in  the  March  number  of  Mao- 
millan's  Magazine,  the  writer  declaring 
that  Mr.  Wells  deals  with  his  subject  "  in 
a  manner  altogether  superior  to  any- 
thing which  this  country  (England)  con 
show."  We  ahall  only  say  in  conclusion 
tbat  tbe  book  ia  an  eminently  useful  one 
to-day  and  will  remain  so  for  many 
years  to  come.  A  careful  perusal  of  ita 
pages  would  olear  infected  braiaB  of 
many  alokly  fanoiea 


THATmyG  IV  ssAurrss. 
It  Is  a  long  time  since  an  earDost 
thinker  proclaimed  that  wisdom  was  the 
principal  thing,  and  that  with  all  a  mnn^a 
gettings  he  ahoold  strive  to  (ret  under* 
standing;  hut  whether  the  world  to-day 
— even  those  who  regard  the  utterance 
aa  carrying  with  it  more  than  hnman 
authority — can  be  said  to  pay  due  heed 
to  tbe  maxim  is  more  than  doubtful. 
Instead  of  wisdom,  men  exalt  opinion, 
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Dd  tradidonA  are  tAogbt  where  truth 
boald  be  explored.  Wo  hare  large  and 
iadutiQtial  »choolfl  decrying  the  use  of 
reaBon,  and  wt  h%vG  inUliond  of  people 
to-day  trying  to  think  true  what  tbeir 
oomnioD  aenae  telU  them  ia  not  true. 
All  thia  doofl  not  make  for  the  world's 
peace  or  stability.  It  will  not  be  really 
well  with  Bociecy  nntU  moD  ^nerally 
are  brought  to  recognize  that  there  is 
Btich  a  thing  a^  tnith,  and  that  its  claims 
npon  them  are  paramount.  Onr  systems 
of  edacation  need  to  be  rerolntionized. 
When  a  yonog  person  leavea  school  or 
college  nowadays,  do  we  expect  to  find 
that  his  or  her  judgment  has  been  de- 
veloped to  practical  things?  Do  we  ex- 
pect to  6nd  a  keen  sense  of  what  is  true, 
a  quickneBiiin  distingui-^liing  shams  from 
realities,  and  a  well-establiabed  habit  of 
yielding,  npon  all  disputed  qneations,  to 
the  greater  weight  of  evidence?  Nothing 
of  the  kind.  We  look  for  a  little  knowl- 
edge of  arithmetic  and  mathoraatica 
generally,  a  modicum  of  geography  and 
grammaTf  a8matteriogofltteratQre,afew 
confused  notions  of  natural  science,  a  dis- 
oontinooaa  skeleton  of  historical  knowl- 
edge, and  not  mach  else.  The  judgment 
has  not  been  traine*!,  the  «ens6  of  truth 
has  not  been  trained,  nor  has  any  insight 
worth  inenti'tning  been  giren  into  the 
realities  of  life  and  duty.  We  do  not 
blame  the  teaching  fraternity  for  this  ; 
aodety  aa  a  whole  is  responsible.  The 
want  of  interest  in  troth  aa  troth,  the 
lack  of  perception  of  its  importance,  is 
a  broad  social  chnrftrteri»ticof  the  time, 
and  floods  the  schools  just  as  it  doods 
the  market-place,  the  press,  and  the  pal* 
pit  Dut^  while  we  do  not  in  any  special 
Danncr  Mamo  tho  teaching  profession, 
re  fc«l  like  summoning  all  serious  men 
to  rotisidcr  whether  a  very  decided  and 
vigoroTu  effort  should  not  be  made  to 
plac-o  our  schools  upon  a  higher  level  In 
this  respect  No  one  can  doubt  that, 
if  onr  minds  wera  sot  npon  it,  a  pim- 


tniods  in  the  perception  of  truth  and 


i 


lead  them  on  from  sta^re  to  tfage  Ifl  ihs 
acquisition,  not  of  sham  hfxt  of  ml 
knowledge.  A  child  in  coarse  of  el^* 
cation  should  never  he  removed  froa 
actual  contact  with  the  world  abooit  him. 
He  should  be  mode  to  feel  that  9fwj 
general  rule  given  to  him  is  merslj  a 
summary  expression  of  a  number  of  eoo* 
Crete  examples.  He  should  be  aari; 
familiarized  with  the  metbod  of  procf, 
and  in  every  possible  way  enootimged 
to  Ask  for  proofs.  He  should  be  mads 
to  realize  the  activity  of  bis  owd  •eBMf ; 
to  feel  that  knowledge  is  coming  to  him 
through  those  aveoaes ;  and  tbat^  00!;* 
as  it  so  comes,  is  it  entitled  to  be  ooo* 
sidered  real  knowledge. 

Such  a  system  of  edacoUoii  ■•  ws 
have  hinted  at  would  banish  the  Inta]- 
lectual  poverty  and  squalor  of  onr  time; 
and  this  could  not  be  done  without  an 
immense  improvement  of  general  socisl 
conditions.  The  tentimenLalista  of  nor 
day  bestow  a  hage  amount  of  sympethy 
upon  the  victims  of  poor  wagv«;  hot 
they  do  not  grieve  as  they  might  over 
the  victims  of  poor  thoughts  and  di«ur» 
dered  imaginations.  The  duat  and  dirt 
heaps  thnt  obstruct  the  entranee  to  tho4- 
sanda  of  minds  are  not  visible  aametery 
masses;  but  they  are  there  all  the  mob*, 
and  the  injury  they  cfltise  is  greater  tlisB 
any  due  to  mere  limitation  of  mettfial 
conditions.  Tlie  land  is  fbll  of  delasiea^ 
and  scarcely  anywhere  do  w«  lee  Hty 
clear  consciousneiM  of  the  grand  powi 
bility  open  to  the  human  race  of 
eratinp  in  the  discovery  and  applioitinii 
of  truth,  including,  of  course,  and  in  the 
first  place,  the  laws  of  social  well-bc&n(^ 
We  too  readily  resign  oursvlves  U>  the 
idea  that  men*8  o"  '' "  r  hy 

the  whole  circle  .  *ni 

tliat  a  common  stiindiir<l  of  truth  ia  sa- 
sttainnble.  Well  roiffht  the  rrproe^  b« 
IsDDohed  agninst  this  generatiuo,  *'0 
ye  of  little  fiUth  1  "  Amid  the  toafilfeU 
and  ever-widening  discoveries  of  eeleMtf^ 
!  m  oursdvM  U*  ■  -^l  dwi 

I'-fo  wens  no  c<  -  'itAge 

truth  for  na  alL  or  as  if  human 
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Dot  all  made  esseDtiall/  on  the 
pattern.  What  the  times  seem  to 
for  U  aoroe  attociatioD  of  moa  and 
Dcn  beot  oa  notbrng  else  than  the 
IlitTodaolIoD,  primarily  into  oar  educA* 
tioDtl  ^ttAJnty  but  ft0  mach  as  poesible 
ioto  social  life  goneraJly,  of  a  supremo 
ra^^ard  for  that  which  Is  reftl. 
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to&L  VLxnm  roa  tqe  TcAcncRit  or  Pea* 
Lio  ScaoouL  Df  Okorok  nowLxiro.  la- 
t^xTuitional  Educaxioa  SeriN,  Vol  XIIL 
Krv  York;  D.  Appletoo  It  Co.  Pp.  198. 
Price,  #1.50. 

»Twis  Tnliime  dcAla  with  tlie  practice 
MT  ihan  with  the  dieory  of  education.  It 
tdb  what  to  d<.i,  and  docs  not  coooi'm  itaelf 
«)ih  an^  coinprebciulve  cchemo  of  educa- 
tional philoftophj.  Tb^  author  is  nuperin- 
^|BiAt  of  tbo  public  schools  of  Chicago, 
^B  the  ■evml  diaptcra  of  thi«  volume  are 
^Hid  opoa  papers  read  before  the  teacbcrfl 
^Pttiaft  cHy  and  Tkinity.  The  author  has 
vol  aimed  to  produce  an  cihauative  and 
■yaCciBatie  treatiM,  but  has  confined  his  at- 
Mllioa  to  the  following  ten  topio« :  Moral 
IrmtiilBiC  in  (H17  sclxoola,  the  diaracter  of 
fha  toacber,  tbo  place  uf  incniory  m  school 
fauamction,  elements  of  growth  in  school- 
Ufa,  the  M^larsbip  aimed  at  in  the  school, 
the  teacher  In  the  school-room,  how  the 
•chool  derelope  character,  the  class  redta- 
tfOB,  lh«  aohool  priodpal,  and  the  work  of 
«h«  •wpeHBlandeoC  The  pagca  of  tho  book 
ara  domlaated  bT  the  personality  of  the  au- 
thor, and  the  ihln^  and  practices  reoom- 
tMB^H  are  neb  as  his  experience  tella  him 
■MjpadL  la  re^^ard  to  moral  training,  the 
^^^Hftat  bo  treats  fir<t,  he  ban  no  faith 
IHBRooka  or  special  instruction ;  he  would 
trval  SBtlndy  to  **  the  quiet  inggestion,  the 
filly  cboaea  word,  tho  interested  inquiry,  the 
look,  the  imfeigiied  sympathy,  the  favored 
ep^ortmdtyt  iIm  firm  but  c&Im  dedsion  of 
th«  laired  a&d  loving  teacher.**  In  other 
aahjarta,  however,  be  would  depend  a1- 
tUgtlhai  upon  books.  The  sesame  to  all 
pragfWf  ha  aay:>,  is  found  Inscribed  on  the 
prialad  pa^.  In  the  six  years  Iwfore  the 
ddM  uitia  to  school  he  has  bad  a  training 
vteheas  booha  whidi,  aa  Kr.  Howland  affirms, 
YR7  afToctlve.     "He  baa  early 


learned  that  fire  will  burn,  that  cold  will 
freeae,  and  knowa,  beyond  the  power  of 
Webster  or  Worcester  to  tcU  him,  the  mean- 
ing of  bum  and  freeze;  and  by  many  a 
bump  has  the  force  of  attraction  been  im- 
pressed upon  him."  He  haa  learned  a  lan- 
guage, and  has  acquired  much  other  knowl- 
edge. By  similar  means  the  indian  acquires 
a  wonderful  training  of  his  senses,  his  hands, 
and  his  menul  powers.  **  Uc  learns  to  do/* 
says  Mr.  Uowl&nd,  **  in  the  only  true  way, 
by  the  doing."  In  acquiring  a  knowledge 
of  language  tho  author  recommends  this 
same  process.  Correct  ase  of  words  and 
a  nice  appreciation  of  their  meanings  and 
force  arc  to  be  scoured,  be  says,  ^  not  from 
dictionary,  but  from  use  alone."  Thst  the 
icocbcr  should  Icam  bj  this  method,  how- 
ever, be  deems  ioadmiMible.  In  his  chap- 
ter on  "The  School  Piindpal "  be  says; 
**  We  learn  to  do  by  doing,  is  one  of  those 
aphoristic  half-truths  well  suited  to  catch 
tlie  ear  and  delude  the  mind  of  the  uc- 
thinking.  We  may  acquire  a  mechanical 
facility  by  repeated  doings  of  what  we  si* 
ready  know  how  to  do,  but  we  learn  to  3o 
by  learning  how  other  people  do,  and  by  the 
aid  of  this  knowledge  striving  to  do  some- 
thing better."  Tho  volume  is  especially 
marked  by  an  cnergetio  character  and  a 
confident  tone  which  assure  the  reader  of 
the  real  bterest  of  tho  author  in  the  work 
of  the  teadier. 

First  Lkssoks  ik  PotrncAt,  Eooromt.  By 
Francis  A.  Walikr.  New  York  i  Henry 
Holt  &  Co.     Pp.  823.     Price,  $1.2C. 

Tbv  special  purpose  nf  this  book  is  to 
bring  political  economy  within  the  grasp  of 
youth  from  fifteen  to  seventeen  years  of  age. 
The  author  has  not  made  it  childish  by  re- 
stricting himself  to  **  words  of  two  sylla- 
bles," or  by  any  similar  device.  The  char- 
acter which  he  has  aimed  to  give  tho  volume 
in  order  to  adapt  it  to  young  pupils  eonrista 
in  "  a  clear  arranjjement  of  topics  ;  a  simple, 
direct,  and  fordblc  prcwntation  of  the  ques- 
tions succcssItoIv  raint'd  ;  the  avoidance,  aa 
far  as  possible,  of  oertnin  metaphysical  dis- 
tinctions which  tho  author  ha?  found  very 
perplexing  to  students  of  even  a  greater  age ; 
a  frequent  repetition  of  cardinal  doctrines; 
and,  especially,  a  liberal  use  of  concrete 
iUustrations,  drawn  from  facts  of  common 
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experience  or  observftiion.**  Tbc  fact  that 
one  porpoM  of  tbe  treatise  ia  to  interest  l>&- 
gbmerv  in  the  Bubject  of  poliUcnl  economj 
hu ftlBO  modified  iu character.  "Tbc author 
ha«  not  held  himself,  u  itrictly  oa  be  hAs 
flOQgtat  in  prerious  works  to  do,  to  tbe  treat- 
raent  of  political  economj  as  a  science,  to  bo 
distingniBhed  from  the  art  of  political  econ- 
omy. He  has  allowed  himself  gT«at  freedom 
In  assuming  that  certain  results  aru  desirable 
in  themselves,  and  certain  other  results  tin- 
deurabie ;  uud  he  bos  eought  to  ebow  how 
these  maj  be  avoided  and  those  attained. 
Much,  which,  in  his  other  works,  has  been 
treated  as  belonging  to  the  applications  of 
political  coonomj.  is  wrought  into  the  sub- 
BCanoo  of  the  present  treatise."  Tbe  work 
is  diridod  into  two  chief  parts,  one  trcatiag 
of  "  Production  and  Exchange/'  tbe  other  of 
"  DiBtribution  and  Consumption."  Each 
lection  is  nambered  and  has  a  title,  and  tbe 
Tolume  Is  indexed. 

.  JTim  anp  rrs  ArrtiCATzo^a.  Uy  £.  J.  Mills 
uid  F.  J.  RowAX.  LUufttrsted.  Phila- 
delphia: P.  BUkL<^ton,  Son  &  Co.  Pp. 
sx  +  802,     Price,  S7.<(0. 

It  ia  one  of  the  obstacles  to  gaining  a 
competent  knowledge  of  technology  that  its 
manuals  become  almost  worthlcas  when  a 
few  years  old,  but  it  is  the  glory  of  the  sd- 
enofifl  on  which  tcchoology  depends  that 
they  advance  fa^t  enough  to  make  these 
t)Ooka  tnliquated  eo  quickly.  This  Is  cape- 
dally  true  of  the  proup  of  Industries  based 
upon  the  acicocc  of  chemistry.  In  order  to 
supply  the  lack  of  a  compreheuaiTe,  authori- 
tative new  work  dealing  with  theM  Indus- 
triea,  A  0encfl  of  Tolumcs  has  been  pro- 
jected, imdcr  the  general  title  "ConfiCAL 
TBcnMOi.oOT,  or  ChemUtry  in  iti  Applloa- 
tloni  to  Arts  and  Manufactiiroa."  It  will 
be  edited  by  Charles  E.  Grovcit,  F.  R.  a, 
editor  of  the  *'  Journal  of  tbc  Cherolcol  So* 
ciely,"  and  William  Thnrp,  B.  Sc  A»  much 
of  tbe  matter  tyi  Richardson  and  Watts's 
** Chemical  Technology"  m  \b  available,  es- 
pecially tbe  historical  portions,  will  bo  iooor- 
pormtcd  in  the  nrw  work.  Of  tMs  aeries  the 
preseat  Totwne  is  tbe  first  The  must  inn- 
portotit  sections  of  the  geocr«1  flrM,  to  Ijo 
eorared  in  later  ▼olumcs,  ore  '  ' 
"  Acdds  and  Alkallct.**  "  niosa  ai. 
"Metallurgy/'  "TexiOo  Fobrtce,"  "  LeaOw*, 


Paper,  etc.,"  •*Co!f  •[«»»  nd  Dye^* 

"Oils  and  Vamich.  >  wing  sad  Ota- 

tilling/'  "Sugar,  btorcfa.  i'loar,''  etc  T^ 
present  volume  treats  of  "Pud  and  itt  ip- 
plications"  generally ;  its  apedol  onfie^ 
mont  in  vanon^  brajicbos  of  chemicml  man- 
facture  being  preserved  for  detailed  oasa^^ 
eration  In  the  roltunce  dsiroCed  lo  the  ips^ 
subjects  enuroerated  abovo.  In  tbe  cftepun 
devoted  to  the  production  of  fuel,  kablo  asr 
given  showing  the  composition  of  tbc  ifiA^ 
cut  wooda  and  cools,  together  with  taPern^ 
tlon  concerning  the  formation  of  peas,  1^ 
nito,  and  coal,  the  world's  prodnction  of  eoil, 
exploflioos  In  mines  from  fire-damp  oad  «att 
dust,  etc.  The  figures  represcotin^  tie  oa^ 
put  of  cool  in  Britain  and  other  oooatiiea 
show  the  enormous  development  whkh  hai 
taken  place  in  the  fuel  industry  all  erar  tha 
world.  Methodfl  of  boruing  charcoel,  beih 
in  heaps  and  kiloa ;  and  methods  of  eokiBf, 
in  heapa  end  in  ovens,  are  deecrlbttV  *itk 
iUufltrativB  views  and  diftgrania,  Od  tba 
oontincnt  of  Europe,  methods  of  f****'^^^, 
washing,  and  classifying  coel  hare  roedvd 
a  great  degree  of  elaboration,  and  tke  pofr- 
tice  In  Britain  has  progretsed  foraewbal  h 
the  same  direction.  Considerable  apeea  ll 
devoted  to  these  method^  and  the  *'**^^fc— 
employed  in  them.  The  most  "**»kT^  a^ 
vonoe  in  respect  to  the  manu£actttn  Ml 
application  of  fuels  In  the  post  gvncntiM 
bos  been  in  the  control  and  utHlBtiaa  af 
gases.  The  waste  gases  from  ookisig  vmi 
are  now  onllcctcd  for  their  ammonii^  tar, 
and  other  bj-products,  the  gosiA  from  bbtfi* 
furnaces  using  coal  end  from  gae-ptodaeca 
are  also  mode  to  yield  those  producU ;  aed 
great  advance  has  been  ochlev^  la  tie  ex* 
traction  of  nmmonia  in  «lialc  dlsdOatkB. 
More  important  than  these  is  the  nes  s< 
coal-ga;?,  and  in  America  of  "uaturel'*ps 
alf>o,  as  fuel.  The  method*  and  epfiUeaoe 
for  using  gaseous  and  also  liquid  fnal  ie> 
coiTe  a  general  rcprc«eatat{on  In  this  v«L> 
utne,  and  copious  references  are  j($v«a  fir 
spedalists  who  may  wish  to  studjr  penlorftf' 
branches  of  the  inbjcct.  Tlie  portkm  of  Hm 
folume  devoted  to  t)ie  application  of  (eel  Is 
introduced  by  chapters  on  the  theory  of  hBir<| 
and  tbc  nature  of  flame.     The  nuOivS 

forwd   eombtiaiiee,  ebf 
.  arc  then  tokim  ep. 
spectoi  appUcatioo  of  fu«l  oonstdcwt 
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\  ta  dbmtftlo  fantiog.  Tbe  opi'o  fireplace 
■nd  vvTarml  TentiUting  flrrplaccB,  and  the 
**  JUdsticui  **  HtoTe,  are  menlloD&d  ;  buL  tnoet 
Is  glren  to  gms  beaUag  aod  cookiag 
neatiug  hy  oieftoa  of  bot  air,  bot 
\  Meiuu  alao  rcoetvcp  atteDtioiu  Tbe 
lion  of  fuel  to  raporizatian,  I.  c,  tbe 
r  boil«ra,  U  next  treAied  ;  and  from 
ict  the  authnr*  jm'^  to  tbe  evat»oia- 
yuiib  au'l  <.     Tbo  drying 

kod  lualt,  I  .   :m1,  aod  tiring 

;  Mod  porocUin,  atM  hare  a  place.    Fur- 

Pfor  mctaUuT^gical  and  otber  tcobnotogi- 
cmticntt  are  ucxt  treated,  and  an  im- 
i  obapUff  follows  00  ifna-furnoceB,  iu- 
I  ikoM  naing  tbe  regcocnitiro  prio- 
Tb«  olostng  cb&ptcr  deals  wiib  tbe 
piVflKScil  Cffvct  of  fuel.  -A  at^ries  of  tables 
^vlng  uialjrsca  of  igh- 

mU  Cbe  book  exact  i  1  to 

tJb*  WT«f«I  dirUtoua  of  ibv  subject  U  fur- 
H^*'^  in  tabloM  and  diagram.'^.  The  volume 
eOBtftlnf  ocrcD  pUt«s  and  Mix  Imndrcd  and 
f«Tto  other  tUaslratiooa,  aod  U  proTidod 
vith  an  aiSoqnaie  Indfii. 

ijflttrr  A«o  A  LiTixn.  Bt  PniLir  6.  Hit- 
ftiar,  Jr.  N'tfw  Votk  and  liondou :  0.  P. 
Pataam*»  Sona.     Pp.  239. 

Tmm  book  U  de«crll>t-d  iu  iu  8iil>-title  act 

Kirdof  an  attempt  toaecure  broad  and 
Banablne  and  content,  by  cardcoing, 
ami  buatLog.  One  of  ita  mottoes  id, 
"The  rojU  pMoa  of  a  rural  bome."  Tbe 
ftUbor,  a  vritcT  on  New  York  newspapers^ 
woHed  with  tbe  mouotonj  and  drudgory 
oi  city  UfC|  sooght  a  way  in  wbiob  be  could 
W^mA  bis  Uiat  in  tbe  outdoor  aeason  prof- 
itably is  ib?  open  air,  and  wilbout  giving 
op  ibfl  winter  rcftidcucu  tu  tbo  dty  wbich 
bkl  pralaMka  demanded.  lie  found  a  ploco 
oa  fh«  Ma  eaaat  of  Long  Uland  whtcb  af 
lordfd  «  botoc,  gafib'O,  aouddot,  aeocM  to 
h  water  for  boating  aivi  Qnhing,  and  Iiunt- 
1  |irif  iScgca.  Tbe  book  doicribi?a  bis  Ufe 
,  tBit  tha  mora}  and  pruotioil  lussons 
from  (L  Tbe  tnuvicrlpt  of  tbe 
r  el  a  WDck  gircs  a  realistic  picture  of 
Um  arara^  Ufb.  tlie  bomc  and  its  arrange 
mmUt  Um  garden-work  and  \\*  f^tai-nSf  the 
flaUug.  (be  b««r*raiatngf  the  advantages  de- 
rirod  from  tW  yoasneiiion  uf  a  wo«hi-t<it,  and 
tlw  balaaoeoC  adxaaUgaaaad  di^dvanlages, 
arv  ikniOwil  to  suooomHc  cbaptciu    Tbe 


baliinre  is  sIiowtj  to  be  decidedly  iu  favor  of 
the  country,  pro-cmmcatly  so  to  those  who 
Aeek  quiet,  rational  enjoyment,  with  health, 
wbo  dcairc  lci:jurcly  culture  without  excite- 
meat,  wbo  are  wllliDg  to  live  iadepcndenily 
of  fashion,  and  wbo  do  not  attach  an  exag- 
gerated iiuportoiicc  tu  show. 

JO.tATHAN   EpWARDS.      By  ALEXANDER  V.  O. 

Allph,  D.  D.     Boftton  and  New  York : 

HoitRbton,  Mifflin  &  Co.    Pp.  401.    Price, 

I1.2A. 

This  is  tbe  first  volume  of  tbo  series  of 
"  Aiucrican  Religious  Leaders,"  or  biogra- 
phies of  men  who  have  bad  great  infiucooe 
on  religiou:^  thought  and  Ufe  in  the  United 
States,  in  which  it  is  intended,  besides  de- 
picting great  figures  in  American  religious 
hiulory,  to  indicate  the  leading  character- 
istics  of  that  history,  tbo  progress  and  prt>> 
oesa  of  religions  philosophy  in  America,  tbe 
Tarioua  tvpes  of  theology  which  have  shaped 
or  been  shaped  by  tbo  vuiious  churches,  aod 
the  relation  of  these  to  the  life  and  thought 
of  the  nation.  The  present  volume  relates 
to  the  earlieat  and  probably  the  greateat  of 
those  loaders — the  thinker  who,  along  with 
Benjamin  Franklin,  American  and  foreign 
critics  agree  in  naming  as  representative  of 
American  intellectual  activity  in  the  eight- 
eenth century.  Prol  Allen's  aim  iu  thi^  bi- 
ography baa  been  **to  reproduce  Edwards 
from  his  books,  making  his  treatises,  in  their 
vbnmological  order,  oontribute  to  his  por- 
traiture %ii  a  man  and  as  a  theologian.**  Some- 
thing  more  than  a  mcne  relation  of  facts 
8ct:med  to  be  deiuiindcd  in  order  to  justify 
tbe  endeavor  to  rewrite  his  life.  What  we 
most  desire  to  know  Is,  what  tie  thought, 
and  how  be  came  to  think  as  be  did.  "  Ed- 
wards is  always  &nd  everywhere  interesting, 
whatever  wc  may  (biuk  of  bb  theuliTgy.  On 
literary  and  historical  grounds  alone  no  one 
can  foil  to  be  impressed  with  his  imposing  fig- 
ure as  be  moves  through  the  wilds  of  the  New 
Worhl."  Edwartis*s  life  is  full  of  drnmatlo 
incident,  and  bts  writings  furnish  ground 
for  fruitful  study — a  study  which  ho  that 
would  underi^tsnd  the  significance  of  New 
England  thought  in  tbe  lost  century,  and  un- 
der \\A  later  asi>ects  as  well,  will  fmd  indis- 
pensable. Tbe  suminatioD  of  the  result  nf 
Edwards*B  work  is  concluded  with  tbe  asser- 
tion that  "  all  wbo  Dccept  the  truth  that 
diTioc  things  are  known  to  be  divine  bo- 
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I  kniMnit;  U  endowed  with  the  gift  of 
tSbIoq  Into  dlTitiHj,  *re  accepting 
vhat  EdwftnlB  procUimwl,  wbut  conitlltuteH 
nlbc  pocitirc  feature  of  hl«  theology.  Thcra 
r  fluMe  «rbo  liav «  m«4c  llic  troosUEon  from 
I  <ihl  C«lTtaiHm,  through  tlit.'  niodintioo  of 
kprindplt*,  to  a  Ur^T  theology  ob  if  by  « 
1  prooesB.  Among  these  typical  thiuk- 
w«re  TIkmdu  Erakine,  McLetid  Cauip- 
b>-ll,  and  BUhop  B*ring  in  Scotland,  or  the 
Ute  Kr.  Maurice  in  England.  Th&te  mid 
ndi  M  theae,  la  vbom  the  God-ooDSciou&- 
acM  ii  lapreine^  are  the  truL>  ooutintiatoi-^  of 
Ch«  work  of  Junathaa  Edw&rdA.** 

ExcRcian  in  WooiwwouuNd;  with  a  Short 
Trlatmi  O.N  Wood.  Uy  Itim  SiCKCLft. 
New  York:  D.  Applctou  &  Co.  Pp.  108, 
with  Flattia. 

Tuu  book  iii  written  for  numual  trttin- 
dajuea  In  flohoola  ami  coUq^ca,  h&Tuig 
I  prvp«n»i  in  tho  flrat  instance  in  manu- 
pt  (or  the  Audoutt  In  tho  College  of  the 
dXj  of  New  York.  Tho  manuscript  waa 
pled  for  other  schoola.  Many  changed  and 
iiljutu  f»(tr«  madti  under  the  BuggestioxiB 
'  of  KubMqacat  teaching ,  and  it  ia  now  print- 
ed and  publlahitd,  for  all  nhu  dcttire  a  vol* 
uiw  of  (U**  kind.  Boiag  the  product  and 
•ult  ol  work  in  tflubing,  it  could  hardly 
be  other  than  a  working  book ;  and  a  work- 
lnf{  Itook,  ao  far  a»  It  reveals  iuclf  to  a  entices 
k(^,  it  in  XXA  MX>pe  ia  the  preaenlation  of 
thft  facta  which  aro  most  oaAcntial  to  the 
wood-workor*fl  auoocaa  am]  the  good  cxeou- 
th>n  of  hia  wurtc,  and  of  directions  for  the 
uor  of  hi*  tooU  and  for  manipulation.  These 
facta  and  directions  arc  given  in  a  simple, 
(y>nf*Up  Ktvie,  iiitclU^dble  to  any  pupil  of  or- 
"  CfniiL'.  Tht'  lK)'>k  deal*  particularly 
•  nrpcntry  and  j^incrjr,  and  in  divided 
into  two  purtjs.  The  first  part  lrf*ata  of  the 
•tmcturv,  prrjpertlua,  and  kioda  of  wood ; 
It4  niaiitifariitrcK  and  ^conooiio  rtdatlonn  to 
other  itubstancvs ;  parasitic  plants  and  In- 
aocti,  and  mc&na  of  preserving  wood  ;  under 
I  hcAdu  arc  anielcs  on  the  diructurc  and 
npoaiilou  of  wowl,  branclUng  of  Mnmit, 
of  twr*»  their  decay,  ih«  season  for 
BtlSng,   mining;,   dr^in^r,   «nd   wnrplng,   the 

'fiflun* 
rt«  TliC 

SvTvral  spodca  nsod  in  wood-work,  coarse 
and  fla«,  aro  named  oxul  de«erIbod ;  theJr 
Taloe  U  ciftimatLMl,  thidr  ap«d&l  i|(MiHtteii  am 


forlk^ 

itwgfnaH 


pointed  out,  and  IhD  parpo«cs  tnitlrslffl 
which  they  are  •ppliwl-  TlkSn  t*  followed 
a  tabular  exhibit  of  the  qualitirs  of  the 
rious  kinds  of  wood.  A  few  wordj  arQ|ma 
to  tiio  relations  of  wood  and  troo.  aod  (&• 
wood- working  tndi^s  are  mentiamsd,  andcv- 
pcntrjr  and  joinviy  defined,  A  datscriptiea  of 
parugitic  phtnu  or  funjri  lujoHoaa  to  Uvk^ 
trees  and  lumber  follows ;  an  aocounf  af  !»■ 
jurioQS  insects,  prepared  cxprc9«1y 
book  by  Mr.  Bashfnrd  Pi^nn,  and  ilt] 
concerning  the  preservation  of  wood  atW{ 
Tho  second  part  contains  the  tracrelMt^ 
ceded  by  a  description  of  tools.  Thednvetkaa 
for  the  oare  and  use  of  tools  ars  explicit^  tad 
are  illustrated  by  dmwinga  reprwenthig  ihs 
method  of  handling  each  tool,  and  the  oa/k 
It  makes.  Tlicse  exerobea  are  followed  trf 
thoso  oonecniing  the  forming  and  fixing  ol 
the  several  kinds  of  joinla,  lilutog,  BAklag 
boxes,  with  hinging  tope,  drawer*,  aod 
erelly  nn  uniting  soveral  pleoea  to  makr 
complete  structure;  a  toiica  on  thu  d«i 
of  ordinary  house  carpentry,  whcnctf 
maj  be  constructed  and  tlie  building  of  sbv 
rariouB  pRrts  making  up  a  wooden  dwi 
learned;  the  ose  of  the  framc^-Miw  and  m«tb< 
oda  of  bending  wood;  palto: 
ing  (boat  model)  bj  the  U5e  of 
veneering,  with  directions  for  (laiming 
polishing. 
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%-ols.     Bv  Jnnw  S.  V. 

and  ColfutKirators. 

Brothers  &  Co.     Prict,  pi-. 

Tma  work  aims  to  define  ''cvory  Bwdlcal 
term  in  current  use  In  F  "  ■»?odi,  O*- 

man,  and  Italian  nicdicdi  .  iitclottm 

the  LaUn  medical  tmniuologj:  of  ail  of  tkcM 
taoguug^A."  The  prouundutJoo  Of  Bll|flA 
and  Latin  terms  U  indicau<d,  aad  tb«  cl«rirv 
tion  of  moist  EngUtih  and  AoKlSdicd  lalb 
vonls  (exor])t  names  of  drugs  and  plaaa)  It 
^vcn.  Tlie  dictionary  di»c«  not 
be  cyclopedic,  but  gives  simply 
niliona  of  the  words  and  phraac* 
its  list.  PreCxetl  to  the  fim  toIobs  Is  a 
ntimber  of  table?,  luidudlng  a  table  nf 
of  antidotes,  of  thu  tuvh  and  ni«4ra 
of  nituiberlng  spcctac]<s>giABfef,  of 
metric  8**alft8,  nf  the  aTrntp?  rtfrofn^ont  of 
the  f«ras  at  dliTorent  -^^ 

dlmotiskms  of  the  partn  _ ' 

adult  banian  body,  and  of  the  wdgtiwof 
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org«iUL    AiDim^  these  bible».  also,  tb«re  id 
«        '       :  ri'pftred  by  Trof.  W.  O.  Atwater, 
|Krceiilaf<es  of  autricul  ingrrdi- 
€  '.■  xjt  fowd-muKTlals,  the 

r  jc%  and  BtandardB  for 

:.  ^  I   -    i  :  oJaMCS   and  oecupo- 

I'Ti-.     A  I  -hows  th«  eipecUtion 

oC  Ufe  M  dehTcd  from  rocordA  of  lif e-iu«ur- 
maae  oompuuci,  and  from  Lbo  Last  Uoltcd 
<*»*t^  fftnfna 

Tmk    Ax&tvmt   or  rns  Froo.    By  Dr.  Al- 

cXAaxtn    EcK-Kii.     Tra^i''^*'"'  'o.,   by 

Onaac  Daalajt.  U.  D.  i.    Ox. 

ford:  Clarcsdoa PrcM ;  >  : ;  Mao- 

mlllao  Ik  (V>.    Pp.   44tf,   with  Colorud 
Plalifa.     Price,  tfi.26. 

Tbi  frog  U  aplJjr  doaignatod  hy  iLc  au- 

cxalacnLl/  the  phy si 0 logical  domestic 

It  18  kepi  ta  every  physiological 

1TT7,  aod  i»  daily  sacrificed  in  num- 

tbc  altar  of  octoncti.     The  phy^iolo- 

rccourM  to  it,  not  only  10  obtain  on* 

fveftt  to  npir  fiucailoaa,  but  fur  the  sake  of 

4«aior  -idily  and  ((ukkly  the  most 

Import  I      ri   factA  of  the  science.     It 

baa  fomiabod  the  means  through  which  many 

not  boportantditcoTeHea  in  physiologybave 

bcva  made.    It  baa  "  alTonled  almost  the  only 

matrrlAl  for  the  LnvcatigaiioD  of  the  cxdta- 

tiitity  of  nfrr^s  and  it«  ajwooiated  electric 

iu«ftjt«  cliangctf,  and  al«o  no  Inoonndcrabte 

part  of    the   retnuiniog   ncrro    and    mu^elu 

phyriology."     Much  of  our  knowledge  of  the 

£iUM!il*ui«  of  the  «ptnal  oord  la  derived  from 

IBiftu-nt  upon  it.  Its  nmsctea  have  eorred 
^■ft  inroBtiguUoD  of  ihe  phonomena  and 
^■Dditioiu  uf  cmtraclioo.  But  for  the 
Hf  lt«  foot  and  the  gilU  and  tuil  of  iU 
[|iota,  **  w«  should  tioi  pei-hups  for  a  long 
■Ab^av^  arriTed  at  a  satisfactory  knowl- 
^Bf  the  exiaienoe  and  the  oondltlons  of 
mplHary  circulation.  Ac<iufllntanc<:  with 
lb«  ooxutituenta  of  the  bU>od  dirtctly  con- 
ocrar*'  'ion;  important  UxU  in  the 

pbyiu  "  bU^  and  lymph  ;  and  iu- 

alfht  iwa  of  the  heart's   action, 

b«v«  H  >ulned  by  obHervatioDB  and 

expeHnaots  un  thr  frog.     To  it,  also,  in  hi»- 
',  ire  owe  mach  of  our  knowlodgo  of 
lore  of   nerre^bers,  their  oriirin 
Inatioo,  their  rotations  within  the 
kl  Ibe  structujeof  mu-jcular  fiber; 
tm  tbe  fftudy  of  rrproduction  aad  dereU 
fuatpi  ibe  finog  haa,  next  to  the  chick,  af- 


forded the  most  important  material,"  The 
iinportanoo  of  students  being  well  aoquaint* 
ed  with  tbe  anatomy  and  BtnKnure  of  an  oni- 
mal  which  plays  so  prominent  a  part  in  their 
researches  is  obvious ;  and  il  is  this  which 
Dr.  Ecker,  who  ici  Profc^eor  of  Uumau  i&nd 
Compamtiro  Anatomy  in  tbe  Univorstty  of 
Freiberg,  and  Dr.  flualiim,  have  furnished 
in  the  present  book.  The  original  work  of 
Prof.  Eckcr  was  published  in  1864.  A  second 
part,  embodying,  beaiiica  tbe  author's  work, 
fruits  of  the  rcsearohee  of  Prof.  Wledcrs- 
beim,  appeared  in  18dl-'81  Tbe  tranalv 
tion  was  uudtTiaken  by  Dr.  Hasloxn  at  the 
suggestion  of  Prof.  A.  Oamgeo,  and  was  ac* 
ocptcd  by  the  delegates  of  the  Clarendon 
Press  as  one  of  the  series  of  Foreign  Bio* 
logical  tfemoirs  published  by  thcra.  But  it 
soon  became  cridont  that  a  mere  translatioa 
would  be  nnaatiafactory,  and  that  it  would 
bo  desirable  to  recast  and  modify  parts  of 
tbe  book,  and  to  give  descriptions  of  tbe 
minute  structure  of  the  sereral  organs.  The 
translator  has  Included  tbe  resoits  of  recent 
researches,  and  ho-t  added  fihota  derived  from 
his  own  observations. 

Twt  Et.nmrr0  of  Aotronoitt.  With  an 
UaARooaarHT.  By  Prof.  Gbarlss  A. 
YorKO.  Boston:  Ginn  &  Co,  Pp.  470, 
Prioii,  I1.B6. 

Fbof.  VotTNa  has  prepared  this  tGx^book 
for  use  in  high  schools  and  academies,  using 
in  it  much  of  the  material  and  many  of  the 
iUunrationa  of  his  larger  work,  General  As- 
tronomy. The  author  bos  tried  to  avoid 
going  to  an  extreme  in  cutting  down  and 
simplifying,  while  giving  a  clear  treatment 
of  every  subject.  From  the  number  of 
pages  in  the  book  it  may  be  inferred  that  he 
has  provided  abundant  material  for  a  high- 
school  course  in  aittronomy.  Ho  has  paid 
Special  attention  to  making  all  statements 
correct  as  far  as  they  go.  thouf;h  many  of 
them,  on  account  of  the  elementary  charac- 
ter of  the  book,  arc  necessarily  incomplete 
No  mnthematice  higher  than  elementary 
algebra  and  geometry  is  introduoed  into  the 
text.  In  an  appendix  of  some  8cventy  pageOi 
methods  of  making  certain  calculations  and 
the  constniction  of  astronomical  instmmcnts 
are  dosoribed.  The  Uranography  oompriscfl 
a  bri'-f  desrription  of  tlie  const  elhitions  vi^ 
iblc  in  the  United  States,  with  four  maps, 
from  which  the  principal  stars  may  be  idea- 
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tified ;  also  a  \\»i  of  such  tclosoopic  objoctd 
in  e«cli  ooQBtcIlation  00  arc  cosilr  fmnid,  and 
lie  irtthm  the  power  of  a  fiznall  teloacopa 
Tbe  volume  is  itluairatcd  frilh  cue  hundreU 
and  fifty-eight  euca. 

AmcHic  A  ?v  Spiders  amdtheir  Spixnino-Wore. 

VoL    I.     By    Hknrt   0.  UoCook,  D.  D. 

PubUdbed  b/  tbe  Autbur:  Academy  of 

Natural  Scieuccn,  Philadelphia.    Pp.  372. 

Price  |30  (act  of  three  volumce). 

Tre  oaturallfit  who  takes  dried  or  alco- 
hoUo  spedmens  aa  tbe  snbjecta  uf  hit)  study 
can  proaocute  hia  researches  at  all  tiroes  aad 
•eaaona,  and  independently  of  tbe  will  of  the 
creataro*  that  he  is  studying.  But  this  od- 
vantage  is  offset  by  the  limitatiua  that  the 
habits  of  the  creatures,  the  kind  of  placc6 
they  Uvc  in,  the  sort  of  structured  they  make, 
the  way  they  move  about,  obtain  their  fcxxl, 
and  rear  their  young,  are  a  sealed  book  to 
him.  The  obftcrvations  of  the  field  natural- 
ist, on  the  other  band,  are  attended  by  many 
more  difficulties  than  those  of  the  laboratory 
Atndent.  He  must  go  to  his  specimeos  in- 
Biead  of  baring  them  brought  to  him.  Per- 
haps thoy  are  not  to  be  found  at  all  scasoDS, 
and,  when  they  are  acceaalble,  many  hours 
must  be  spent  in  watching  familiar  actions 
la  order  not  to  miss  a  chance  of  seeing  a 
new  operation.  He  has  the  omiten^atiun, 
however,  tliat  be  studies  the  creatures  alivu; 
benoo  the  things  which  arc  hidden  from  the 
laboratory  naturalist  arc  revealed  to  htm, 
anil  the  knowledge  that  he  galoa  aroosca  tbe 
wtJcBi  Interest  and  wins  the  greatest  appre- 
ciation. The  resoUfl  which  Dr.  McCook  lays 
before  us  In  the  present  volanie  belong 
mainly  to  the  latter  class.  Tliey  rfllale  xa 
the  spioning-work  of  spiders,  as  perfornu'd 
in  the  makhis;  of  ^vhn  and  dens.  With  thla 
U  natiirjjUy  oonncctod  some  aooounl  of  the 
methods  of  procuring  food  and  the  nct*thig- 
habita  of  th'-T  crfnlurra,  and  the  IntcMi- 
gntoe  that  tbpy  display  !n  iidoptlng  thrir 
operations  to  farllcular  drcumBtuncva.  In 
onier  to  glrc  tlie  reader  a  eorrcet  idea  of 
how  spidrn  form  thHr  thrradi,  a  fully  lllns- 
Kt%U.A  Chapter  on  the  stniotur*  of  the  spin, 
tiing-orgnnii  ho*  been  Introdueotl,  The  whole 
work  will  \K  ooaflned  to  Ibe  orb.wcaTlng 
Bpldcn  of  thv  Ciiitf-d  States,  bnt  a  vast 
amoaut  of  material  relating  to  olhrj  tribes, 
which  thfl  antlior  has  oolleotrtl,  has  been 
drawn  open  hi  order  Ui  make  cotnpaHsooi 


kfitcrs  tk 
ostnMti^J 

ritclcs   cT^ 


between  tbe  habits  of  the  orb-weATcn  catt 
other  spiders.  To  the  general  r««dtf,  wW 
sees  no  important  diffoivaoe  littWMfl  at; 
two  comuoa  whvel-ah&{>ed  »]iS(fter-vcba,  tki 
distinct  rarleties  of  orb-wearers'  snaiaa  ^ 
scribed  by  Dr.  McOook  viU  bo  a  rwrebr  ~ 
Artists,  too,  who  are  siippor:!ed  to  be  car 
about  tlie  correct  shapee  of  the  Ihlaga  tb? 
draw,  seem  to  hare  looked  onl;  cmrvlcBly  il 
spiders'  webs,  for  our  author  fft»t«A  i1«ai  b> 
has  never  aeeu  but  one  iu  art  work  o€  bosk 
UloBiraiiotiB  that  gave  prfX)f  of  haTfat;  hem 
drawn  from  a  natural  web,  by  one  wbn 
its  characteristics.  In  three  chafitcrs  t^ 
general  features,  the  mode  of  oonstnMti^. 
In  detail,  and  tho  annaturo  of 
are  presented.  Passing  to  Tftrieclcs 
tbe  orb,  Dr.  McCook  dcACrtbea  tbn 
with  its  center  of  closely  woven  sRk  Us» 
sue  and  a  tigzag  rih1>on  citending  xKpmwi 
and  downward,  which  is  made  by  Ar^cft,  s 
spider  whose  large  sixe  and  beautiful  marih 
ings  make  It  oouapicuuns  in  our  aataam 
fields.  Tlic  round  rertica.!  weba  mads  ty 
Epdra  and  other  spiders  arc  then  (oodbul 
upon.  An  account  is  given  of  the  compoidtB 
snares,  which  consist  of  a  whi?e1-«ha|iod  w«b 
combined  with  a  maze  of  intersroiing  Hh*; 
ahio  of  the  sectoral  orb,  la  which  Ibese  Is 
always  one  dit^i^^ion  of  the  wheel  thai  laactf 
crossed  by  the  oono*ntrie  rings. 

Among  the  other  I'P'Miliir  fraturrs  ia  wt*« 
that  the  author  describes  aiu  tbe  dommSecfa 
of  the  basUlca  spider,  the  Hblnin  deoc^uloBi 
of  the  feather-foot,  the  triangle  or  part  d  a 
circle  constructed  by  the  triangle  ppiidor*  «d 
the  somewhat  Irregularly  radiating  snan  of 
the  my  spider.     A  chapter  on  the  engtoei^ 

ing  Bkni  of  spiders  gires  ln:^T -  ^t.-fr 

uMng  welgbbi  to  bold  tlicir  v. 

placing  of  stay-Uucs  In  the  hr'-w 

lowed    by  dreuutHtanceii.  usiii}.' 

puhftanoes  for  huilrling  a  nw«t,  ett% 

riallv  Interesting   is  a  chaptrr  on   the  a»- 

cbnnicnl   ntrenj^h  of  webs  and  the  phyvkat 

power  of  spidern,  in  which  raws   aj 

of  spiders  capturing  and  luti 

ground  animals  many  times  s- 

selros.     Other  topics  that  ar< 

hnt  which  can  bo  <mly  ^ 

feeding   habits,  usen   •' 

making  babtls.    In  a  o 

tho  gsnMla  of  inarcs,  tJi 

rrlations  wtdoh  eil*t  b«iw««« 
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\  of  ipbuUns-work  treatod  in  the  fore. 
(M^a*.  The  Tolumo  coaUina  three 
ArtA  and  ftftj-four  UlufitrfttioQA,  the  an- 
r  Mng  conriDoed  that  *  drnwiag  id  b«t- 
t  coxufDimiOBt«  Miue  faota  than  pages 
"worda.  The  pictures,  moreover,  are  of 
A|l^^(^  qualttj,  ami  the  tDCchanical  vork  of 
olttma  !b  of  a  hi^jh  grado>  toatung  the 
t  rrrmrkabljr  handsomo  one.  la  the 
■■■'■'  of  thifl  work  the  author  vitl 
ltd  an<J  induatry  aA^odatOii  with 
aod  mntoniiLl  inetincts,  life  of  the 
The  third  Tolamc  will  b«  a  eys- 
cnuiLion  of  the  orb^wcarers  of 
I  StateSi  tho  deccripUoas  being  ao- 
oomfMuited  by  a  nunibvr  of  lithographic 
pIftlAS  eolotvd  by  hand.  The  work.  ofuIc 
frao  il>  adcnlific  raluc  aod  xia  popular  in- 
KiaiC^  wUl  ba  a  trCAaure  to  the  library  of 
aaj  one  who  aecures  a  copy.  The  "  autbor^s 
edilioo"  is  Umttcd  to  two  htinJivd  iiud  fifty 
aombered  copiob,  which  ftre  i^^ui.<l  in  cloth 
with  imcut  eitgviL  A  Ur)!«  p&rt  uf  the  i-di- 
tkad  been  aubsoribcd  for  bcforv  publi- 


■  Rspmi  ^  &  P,  Zan^fy,  Sscrefary 
amWkmmiam  JfuUhUwn,  for  18H0, 
tfcat  Uin  tocomc  of  the  Sniiih^Minian 
' '<tfi  and  leas  Hd^qiiato  for 
t'lHtU'jtion  with  each  year 
he  OTuatry'fl  growth.  This  fund  ib  now 
S.OtW),  of  which  only  fl^nOO  have  l>een 
r«oeit«d  in  bA(iue«t«  since  the  orlgimil  Smilh- 
legmcj.  Tlie  lecrotary  calls  attention 
Inititntlon  as  a  tuitable  tniBtce  for 
i!ya  intended  for  the  advaneerocnt  of 
l^e.  additional  space  U  needed 
rition  purposes  for  the  National 
The  appropriation  allowed  fur 
I  fonaign  exchanges  rcrjuircd 
^1  does  not  covor  what  this 
the  In»tjtulion«  even  though 
j  tnnuiportatlon  is  gircn  by  many  stoam- 
oompaaics.  Tho  library  rocetved  17,- 
L  Mcnawiuus  tn  the  ootime  of  the  year,  and 
is  M  large  that  much  of  it  is 
ble  from  lack  of  room.  The  coUec- 
k  of  Drfag  aoimalfl,  which  numbers  ov^er 
)  banitrad,  haa  outgrown  its  aocommoda- 
tkiUr  aad  a  sebeme  for  creating  a  xoologi- 
oU  |iark  wn  R^ck  Creek,  in  the*  DUtrict  of 
Cotttobift,  H  bving  agitated  The  report  in- 
dndas  T*-*'**^^  of  pubUoailons  of  the  Insti- 


tution during  the  year,  of  acceffstons  to  the 
mu^Ksum  and  to  the  library,  and  of  interna- 
tiocal  i!x  changes. 

A  great  many  facts  which  chemists  con- 
stantly need  to  refer  to  are  put  into  handy 
shape  in  the  little  pamphlet  which  Prof. 
John  B.  Appleton  has  published  now  for 
eight  years,  called  the  Laboratory  Ttar-Book 
(0.  Roscoe  and  Co.,  Providence,  12  cents). 
This  publication  contains  a  calendar,  notea 
on  the  chemical  work  done  in  the  preceding 
year,  a  lift  of  new  elements  announced  since 
1677,  a  table  ba£cd  on  the  latest  reviaion  of 
atomic  and  molecular  weights,  tables  of 
weights,  measures,  and  thermometer  scales 
and  cquivulents,  the  C.  0.  S.  system  of  units, 
prommciations  of  words  used  in  chemistry, 
lugnrithuis,  postal  regulations,  etc. 

Tho  Meteorolo^cai  ObtertationM  made  on. 
the  Svmmii  of  -ftXVt  iVoA,  Janvary^  187 J^ 
to  June^  lS88y  are  published  in  the  Annals 
of  Harvard  College  Ob^rvatory,  Vol.  XXfl. 
Tlie  observations  were  made  and  were  pre- 
pared for  tho  press  by  the  United  States 
Si^&i  Service,  and  the  expense  of  publicBp 
tion  has  been  borao  by  tbe  Boydcn  fund. 
Tho  observations  occupy  four  hundred  and 
fifty-eight  quarto  pages,  and  are  introduced 
and  supplenieutcJ  by  a  few  pages  of  text 

Tho  Ohtenatioiu  of  the  Keus  England 
Meteorological  Sociefy  for  188S.  published  in 
tlic  Annals  of  the  Elarvnrd  College  Ohfierva- 
tory,  contains  tables  in  which  the  work  of 
the  society  for  the  year  is  snmmarized.  In 
a  general  account  of  the  weather  of  the  year 
it  is  stated  that  nine  months  were  colder 
and  three  warmer  than  tbe  average  in  Kow 
England.  Tlic  total  precipitation  cicocded 
the  usual  annual  fall  by  twenty-five  per  eenU 

Among  the  papers  that  bare  appeared  in 
recent  nutubers  of  Tht  Modtm  Sdenet  St- 
Bwrivt  (Jame?  II.  West,  Boston;  10  cents  A 
number)  Is  one  on  The  Scope  and  Principles 
of  the  Evolution  Pbiloaophy,  by  Ix'wis  G. 
Janes,  the  first  lecture  of  the  Brooklyn  Ethi* 
cal  Association's  second  season.  Dr.  Janes 
represents  evolution  as  a  universal  method, 
explaining  the  processes  of  all  sctirity.  He 
states  tbe  agnostic  position  in  regard  to  the 
Unknowable  Canse,  and  denies  that  the  evo- 
lutionist is  a  materialist.  In  his  closing 
paragraphs  he  points  out  the  kind  of  old 
that  evolutionary  philosophy  can  give  to  the 
solution  of  the  problems  of  society.     Tbe 
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fond  AnH    RfiIJ;^*oufi   Aspects   of    Herbert 

cr'a    P!)iIfifU)phy    are   prc.<M3Divd   lo  a 

iipfr  O7  Sylvau  Drey,  andor  ibrec  heftd?: 

\nU,  SfMJuwr's  lh(>oi7  of  tx»ligion ;  iocanii, 

^pfOflcr^a  th<*«>r7  of  morality ;  third,  the  re- 

wleB  ot  religion  to  moratitv  fr-oru  the  ^{n:xi- 

corlnn  point  of  view.     Th*  objpct  of  tbe 

f^SB«ay  U  exposition  and  not  dcfeiuc,  uid  the 
uthor  has  the  bappy  faculty  of  clea.r  atate- 

^  IDcnt,  which  aiich  work  require;!!.  In  a  Icot- 
un)  on  Primitive  Mnn,  Z.  Sidney  Sampson 
sketches  the  life-record  of  roan  as  it  ta  re- 
▼aaUid  to  UB  by  tbe  tlint  iroplerDentii  bclong- 
il^  lo  the  Pleistocene  and  poMibly  lo  earlier 
gMlogto  periods,  by  ttie  articles  found  among 
tbe  pUoB  tn  tbe  SwiM  lakes,  etc.  Tbe  Iccu 
nrc  in  dcrotcd  mostly  to  Uio  diHcorcrica  and 
concliiiioiui  relating  to  the  earlier  Old  and 
Now  Stimc  Periods,  C.  Slaniland  Wake  de- 
scribes The  Growth  of  the  Marriage  Belo- 
tion,  giving  the  attitude  of  primitive  people* 
toward  conoon^ineouii  mairiage-,  acme  of 
the  Torieties  of  polygyny  and  of  polyandry 
that  liaTc  obtained  in  rarious  countries,  and 
the  chiof  fcoturce  lo  tbe  growth  of  monog- 
amy. 

Two  ouoceaiite  rolumcA  of  the  Questions 
of  tho  l^ay  serica  arc  devoted  to  *'  the  roil- 
way  problem."  One  of  thcNe,  by  Hon.  I^. 
D.  Ditbnetf,  Is  entitled  TV  Public  Rripdation 
0/  liaifwayt  iPutnomfl,  |1.25).  It  deals 
with  the  commercial  relatione  of  the  rail- 
wnvH  to  the  public,  and  doe*  not  take  up  tbe 
n'pulation  of  t^ie  roods  with  reference  to 
safety  and  conTcaience.  Tbe  author  di$- 
CM»»en  finit  tlie  legal  a«p«ct«  of  the  ques- 
tiim  Rtid  thrn  Its  eoooomlc  aspects.  Tn- 
dcr  the  former  bead  are  oonsldered  the 
sources  of  Irginlatirr  power  over  railroads, 
and  tho  linittatioru  of  this  power  arising 
fmm  cbart<rr  contracts,  from  the  property 
rights  of  fbt^  owners  of  railways,  and  from 
the  powers  of  Cocfrrcss  over  Interstate 
commcrw.  On  thriM  subjects,  the  decisions 
of  thi"  rTnltcd  Stifles  Supreme  Court  are 
taken  m  aniliority  Mmoit  cteliisiTely  On 
the  economic  side  tbo  dlicusiion  (j»  baaed 
principally  upon  material  contained  in  the 
rtporti  and  dndntons  of  tlix  Tntcr«tate  Com- 
turfvo  ComnilssioQ,  and  in  the  twtimony  sod 
arcunients  proscntod  to  that  body  tn  the  re- 
port madn  and  testimony  takon  \ij  tlio 
**  CoIIom  Conimiitee  **  of  thu  Senate,  and 
▼wious  other  rvport*.    Tbe  eloitog  cluipten 


oontain  a  brief  analyels  of  tbe  tAlcnisu 
Commerce  Act,  and  a  OdOAid^rrtitioo  of  t^ 
rulatiuns  of  tbe  csprcM  oomp«niai  to  Iks 
railways  and  to  tbo  people 

Tbe  phu^o  of  the  subjoet  dealt  will  Vy 
Mr.  John  M.  Htnt/tMH  cuncems  H^i^^^  /» 
trrcy  and  TVi/kU  (Puluamo,  $l.iA) 
secret  dincotmta  that  rallwaja  i&ak«  (o  1 
tain  monopolistic  manufacturing  corpAtalScw 
the  autlior  regards  as  the  ntotftt  Mtiuos  flHt 
urc  of  the  railway  problon.  In  his  ^m^ 
sion  cf  the  subject  lie  traces  tbo  gyorw<h«f 
abuses  in  railiuud  nuna^eaiciit,  ahii#lif 
that  they  owe  tlit^ir  existence  to  the  UaUj 
«yetera  under  which  railroad  charters  but 
been  graiited.  lie  atates  that  tbe  rniMiJi 
sions  that  Itave  been  appointed  to  r^pdtfs 
great  trusts  and  corporations  fall  to  ftcoa»- 
pllsb  any  reform  booaoM  thej  har«  Mt  <W 
power  to  get  at  the  secret  agTccnieDtt  tf 
tbcflii  bodica,  and  ho  rocomnMmds  a  i^Mb 
of  inspection  which  wilt  prevcskt  ihc  C^jGK 
favoriti<)m  complained  of. 

The  Heport  oj  the  C^mmwiontr  e>j  Bk^ 
cation /or  JS87-8S  is  about  as  laU  ta  ap> 
pearing  as  that  of  the  preoMlBf  5«ir, 
although  it  was  completed  tttrfe  xnocAbi 
earlier.  Tbe  efforts  and  appeals  of  OiA> 
missioncr  Vaicwon  for  prompt  publlcwtka  of 
this  document  tdiould  meet  with  bwiU*  sd^ 
oess.  Atnonfc  the  topics  that  rcfeeirn  spodil 
attention  In  the  report  are  Uio  ooniMUoo  tttf 
Ui^eda  of  education  among  the  llmwiani 
Ht*Uakablla  Indians,  who  bare  neocsitl^  >»• 
moved  from  British  Columbia  to  aa 
near  S'itka,  also  among  the  other  I 
of  Alaska.  Manual  training,  IniltuMyJal  t»> 
etniction,  and  education  at  tlie  6o<ltb«  tn 
alao  carefully  reviewed, 

A  course  of  lectures  on  tbe  CoaiMXaDiswaf 
Ffmiory  of  (he   lTnUt*l  StuUn^  a»  mto  sa  llag 
Drvtl/ipmrntof  Amrruan  Z^ir  (Puttians,  ( 
delivered  nl  tbe  University  of  Ulehlcaa,! 
bcon  pnhlirtbed  in  book  form.     Tha  rab 
mi'  '■'  are  as  follows:  Th»  1 

?ii  n  :  It"  Ptfiff*  (n  Ui«»  An 

r  ij;e ' 

r.i.  'pmrnt 

United  States  a*  1 
Mar^han^  by  lion,  l: 
cnocd  by  CiiicfJustit*  Taney. 
W.  Uiddle;  OS  ioflotmr'  '  ■ 
of  ths  RnpreskO  Court 
CbariMA.KtDl;  and  Ttu*  stti.- jr_.-i,a 
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the  AmcHc&n  Cmifltitntioual 
9on.  DAuit^l  II.  (7)i&]nl>i'rl&in. 
na  MiUiM  on  Monti/^  hy  Jama  FIjU 
M,  Tfi  cents),  U  hitttorical,  comnicr- 
kL,  aniS  «ooaoi»lc  *m  Bcopo.  U  gives  a 
ctdi  of  the  ^gin  uf  luuoe;,  aiter  wliich 
quc'tion,  WImt  in  tziouv)r  f  is  discussed. 
I  aotbor  dcflnefl  nioncj  as  "  a  commodity, 
f  Uie  aaRie  generkl  caiurc  u  all  other  com- 
IneditiM.**  But  be  mys  tliai,  although  a 
vcAltb  In  ItAcLf,  ita  utility  coximhu  in  \u 
t«a«ij  oosTortibilitj.  Paper  is  not  money, 
ttocording  to  hia  Tiew.  Considerable  ftpaco 
b  UoTOtnl  toexplaaatioDS  and  coumel  about 
Jb^  Exch&ugc  and  interest  rccclTe 
Iteuiioo,  and  the  author  then  proceeds  to 
wMlih  and  cnpitnL  Some  connider- 
loo  p«mc«  arc  ^vca,  with  tho  aim  of 
Uug  th«  tight  grip  on  money  that 
Alv«yii  ■ggmistc*  a  |iaulu  Xa  iht*  cloftlug 
,  nMmnft  of  attaining  indiTJiJuiiI  suiv 
laad  BstSonal  prosperity  arc  pointed  out. 
» Illd^ry  of  Fedrrid  and  State  Aid  to 
Mdutaiion  in  t/u  Vnitnl  Rttitn  Ims 
hotXk  ptvpared  by  Ftnnk  If,  Bhtfhnar^  Pb. 
Ii.,  al  ihv  rrqucst  of  the  Bureau  of  Educa- 
ttoo,  aa  one  of  the  aeries  upon  the  history  of 
lu^vr  pduc&tiuu  hi  the  United  Statce,  an- 
fb0ctsf4  by  th«  Secretary  of  the  Interior. 
U  \»  iatendcd  to  ivpreftent  the  pnngresfl  of 
tha  8UI«  1dc«  bi  education  from  the  founda- 
tion of  I!m  oolonle«  to  the  present  time.  It 
dbeOMtt  tho  rtse  of  national  educatioo,  vith 
lia  ralatkm  to  local,  and  bringf  forw&rd  the 
I  of  aUtc«mpD  and  scholars  conccm- 
^  dtttia*  and  fitoctlona  uf  government 
i  «dttCtttloD.  A  brief  history  \&  given 
'  tha  nwCboda  adopted  by  Congrcea  to  en- 
tun^  and  a!«l«t  hiKtUutlona  of  learning, 
bhiU  iXw  miiin  body  of  the  work  Is  derolcd 
I  the  prM^lation  in  a  conden^eil  form  of 
plana  pursued  by  the  Ix^islnturca  of 
L  States  ro  the  treatmtnit  of  higher 
On<*  rtf  tho  5irungf«t  Infercnocfl 
tier  Dawpon  frnin  tho 
'1  nearly  crcry  instunoc 
;  duinr  of  the  people  bat)  been 
I  and  voirurailit^  rather  than  for 
I  of  a  1o*»r  piiile,  the  opioion  having 
i  Uial  pritttary  and  »econrltry  schoola 
dcul  for  their  exlntwice  on  higher 

The  Ikmiftrfnth  Annmat  R^ptrrt  of  iht 
Mmmdimttii  AfwUmUwrai  CoUtgt  girea  on 


account  of  the  work  of  the  inatitution  duC' 
itig  1889,  with  ihu  UAUul  infomifttion  about 
course  of  Biudy,  profcasorB,  equipment,  etc. 
A|'|>eDded  to  thiB  i-eport  ia  a  paper  by  Prof. 
Paul  Wagner,  of  Darmstadt,  On  tho  most 
t^t>Giable  Use  of  Commercial  Monurca, 
translated  by  Prof.  Charles  Wellington  in 
answer  to  the  demand  for  iuformatioo  on  the 
subject. 

In  The  Fvoluiion  of  a  t\f*  (Holt  Pub- 
Uahing  Company,  ^2),  Btnry  Truro  Brat/  lella 
the  story  of  his  early  life,  of  his  career  as  a 
clf^t^man  in  the  Methodist  and  then  in  the 
Episcopal  Church,  and  of  Ida  being  forced  to 
leave  the  ministry  un  account  of  hie  growing 
dihbclief  in  tbe  ^upematural  doctriueu  of  re- 
ligion and  his  hicreaaiug  di^u&t  with  the 
practicea  of  church  -  members  and  men  In 
holy  ordera  Tho  expcrienccR  and  incidents 
wtuch  are  told  in  thisi  volume  under  the  tcU 
of  fictitioDs  names  exhibit  many  of  tho  per- 
t^ons  nith  whom  Hr.  Bra)''s  labors  brought 
him  in  contact  in  no  very  cuviablc  liKht. 
The  story,  effpeciully  the  part  relating  to  the 
author's  married  llfe^  rereabi  the  joys  and 
sorrow^,  hopes  and  foare,  discourogemcnta 
and  triumiths  of  an  affectionate,  sensitive, 
and  religious  nature,  which  has  been  sadly 
torn  by  contact  with  tho  world. 

Muiletin  .A'o.  7  of  the  Iowa  Affrictdtufni 
SxjHrrmumi  Sttttion  contains  accounts  of  ex- 
periments and  obscrrationa  on  seven  Bub- 
jects.  The  chief  article  Ss  on  varieties  of 
com,  and  is  illustrated  with  four  plates.  The 
other  topics  tifated  are  the  millets,  sugar 
from  sorghum,  the  codling  moth,  new  Cyni- 
pidir,  the  hog-lousc,  and  raricticB  of  grapes* 

The  Mofitfdy  Bulletin  of  the  Iowa  Stati 
Board  of  Health  (Dca  Moines,  SG  centa  a 
year)  is  a  decidedly  practical  and  wide-awake 
document.  Each  number  is  made  up  of 
brief  and  timely  articles  on  hygienic  sub- 
jects, replies  tn  que^tioni^,  reports  of  mortal- 
ity, and  of  the  appearance  of  contagious  djs- 
uflses  witliln  the  State,  etc.  A  Signal  Corpa 
nicteoro logical  report  for  each  month  la  also 
Included. 

A  brief  account  of  Mtuitagt  and  ikt  Oriffi* 
ntd  Sw^wh  Mof'cmenU  has  been  prepared 
for  physicians  and  others  IntercHed  by  Kurr« 
W.  Ontrofn  (BUkiftton,  75  cents).  It  dft. 
MTibe^  the  operations  of  masdoge,  with  fig- 
uroM,  and  the  various  passive  movements  bo< 
longing  to  the  Swedish  aystem.    lasts  of 
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tntnipuUt'ions  and  niovcuicnttf  suitable  for  a 
Urge  Dumber  of  disoaBct^  ure  given,  lu  thct»e 
opplicatioo^  Ling'ii  auil  MczgeT*«  :)]rsit«ais 
hftrc  gcncrullv  been  followed.  Some  con^iti- 
LTAtionft  in  rvgard  to  tbo  ctTcotJ  of  cxercitio 
arc  iuclijiled  in  the  voUmtc,  lotl  a  cautioD 
Agaiiutt  the  iintrahicd  **  rubbers  *^  who  form 
ft  Urge  part  of  tbose  who  claim  to  bo  ftui». 
•nfrjv  in  America,  or  who  U6e  tUo  name  iw  a 
oloak  forTice. 


PCBUCATI0X8  KECEIVED. 

AJibaotk.  Afprlculturftt  ETporlTrwnt  l^tAtton.  V^ 
ATCMwxj  trie  III  Himt)'  of  C'TUUd  VftriullMOf  iorn.  By 
K  U.  M*-!!.     Vy.  Hi.  with  I'lal*. 

Arn<'riuui<'hc[Dlculdocloty,  Jnurual,  Much,  ISM. 
UoiitJU;  New  York:  Juba  PoIImidua,  Pp.  fi4. 
$0  ji  yuar. 

Knrknn,  IjODU,  M.  D.  Hr/w  to  prrsiirvo  noollh. 
Kew  York  :  KxchBOjfo  PiiutlDj.MtuoiiiAjij'.     Tji.  M4. 

IVwihklrt>4>ir.  MorliV  Tho  .Ii:mj«i>a1  <.f  %  Yiuinf 
Artist.  N'^w  Vurk  :  CaMvU  PuMtthiDif  Comfuiuy. 
I'p  4^     &()  writs. 

ftran,  Tnrlctnn  tt.  DMCTtpU«}D  of  ft  ^'ew  Cottotd 
FUU.    ri>  % 

RUcLtiiiir.  Knuk  W.  Ttie  lUntorjr  of  Fcd«r«l 
HUlM  Aid  (<i  HIjihor  K/luMttiin  In  (he  United 
\^lulll^g1uu.  (SuriTUiuwnl  IMuliutf-OIDee. 

BonfA.  Mary.  Ui|rt<?  taotfltt  by  I^vo.  Button  : 
AUmmI  Mi>di!(*^Hon.     Pti.  HT. 

''■'•■ ii.i.i.  I  r».     RAiMTd  rtf  »n  A mitrl'WolAt, 

V  r  4  C««t«fl.     I'p.  *ft9.     %i\. 

I   0„   uid    Ja'truw,   MoitU,  Jr. 

'i;,     . ,  ■.-Miitoi    rp  ■:<;. 

in.  n.  MP.      Tlm««  Piitwr*  oo 

p..                    '              >  nt»l     Pni-omonU.       Pp.    10.— 

h'.  ■   :  hronlc    KndBrtmlUii.      I'p. 

r  of  Pnltn<ui«ry  CVtntamp- 

ti... 

t.  btircti.  M  ft.,  ttmnd  Unpiila,  Mich.  Bjutltuy 
CalHuira  uid  WaUft.     Pf  H 

(!IiiTk.  Daniel,  M.D.  rnttbCure.  Toroato:  D. 
T.  McAiQAb.    Pp.  II. 

r«wt  and  OfVidwMo  ^nrvvy,  rfJl.-l  ^latrn  — riil- 
miniiilonit  and  Ktonr  '  ^ 

A.  e**.Mt      1>    .•' 

lion  nf  Twrt  ^ 
8niltti,     !•[>   ( 

•Mm  nf  L/Tci' 
mun.     Pp.  lu. 

Oonuill  nnlrwnrttv  ArrHcnlhinU  Kxp*Tlm9nt  Pla- 

(♦.„    ,..,,....      ...,,,.       t..      .,.,,^„„,       |.p    ^3_ 

f^'  ItIuK»,  N.  T. 

•f  the  IxafofTaxo- 


Hit  Lfui-.l.  i. 
I»anjr      V\x. 

T>aJl    i<- 


Pki^IrS  of  tli^  JjkU  T)f. 

ilor  of  Inr'Srlale  .<L*vhiina, 

u ;  Cmr.  Ludtwood  A  Uraloanl  ilftin- 


w  Yuri:  Loinrm—a,  0«Ma4Ca 


oskaiil    PrtaUaf^Mik. 


of 

Pp.  iUKi. 

Ellor,  J.  W.,  D.  D..  Sdttor.    Qnarttflr  B««V» 

the  United  Bmlhrco  LnCtrlcK  ToL  L  5«k  1.  ~ 
try,  iwiu.  D.yion.O.r  W.J.  Bhaaj-.  riMM 
oeota    »I.r«»yoar. 

r  .ua.M  D..Cbll««* 

nil  ,ii«..     Pp.  8.— KajNrt 

He  Pp  «. 

A  Few  CalUtvrvUn  M^ 
Pi  >n  EKOfeTailuos  fnad«  t» 

by  -  i    VI. 


iFllJior,  tiydQfff  U.,  I'hiladalpbla.  Tb*  <^^  «f 
InereaM  of  DlTorea     l*ii  ^o 

FnrhN,  8.  A  .  nnltvnlty  «r  tUteaU.  RMn 
aiid  btatuB  of  PobUc-SebuuI  6«ieseo  Wert  t>  lEf 
fiota.    Pp.  Ifi. 

PHp'>(>,  PhltInC,  K«TniHr  rtOoaopte.  CM^^: 
B.  C.  <iri^g»  A  *'<•      Pp.  8*7. 

K>nu.  C.  A     Hbi'try  of  Uodarn  Enfin, 
ItT.    hew  Tork:   Ueiinr  Holt  4  Co.     r>w  I 
$3W).  '^ 

Glltwrt*  CbtrlM  U.    Gllllehlliva  T-ttodaall 
DIoifo.  Cal.    P.  I. 

Orrf-n     II      i.  ,      FrrHhliiV^rs'    VtAffaiUl*. 


n  O, 


Groba.  A 


U^  Jataaal 

VVU»t  vutiftiliutiM         *~ 
Pp.  H— Cliureh  aad  StaU.4 
I.,  iis. 

Itndrltffn.     RcTlRr<1  Chrrk  LM  WUm 
Part  L 


k«CC. 


North  AiDcHcaci  Nurtuldai. 
uaiiy.     Pp.  ti'i. 

n*'Trtonf.Mt. S.. Jr.   Tbanntoncif 
Forcca.    Sau  KraoeUco     Pv  17 

Hubbard,  T.  ».  A  '  1^—1) 

ttve  CatAlogiM^  of  Or.i;  f>itlta 

Illlnoli  AirrlrQlCun.-  >  <| — < •    .^i-»Uin     l«» 

oDd  Annual  RoiiorL     Pp.  to  —Too  biulucr  of  bit* 
lae«-     Pl>   I«2. 

llilDnU  Sutp  Board  of  flealth.  Tnilk  AM«d 
Kcporl.     Pp.  BIB. 

I<ua  '^ut/i  Boanl  of  Dftaltb.    MuntlUv  V 
'    1SV«.     Pp  «. 
.loArpb  F.    Tba  ElA^  of  ICala  oa 
-      t'j.,  8. 

Knohlorh,  A.  Boatid-Eiifftl»h  A  Laan^alw 
t1>c  World  Kflw  Yurk;  UuiUt  K.  Tii^T 
I-i..  r.i 

!;.  I.  to.  Albert.  Hatoial  Baanilai  isf  t^  fWlt4 
<>-.,[.'     \N  aAhtngton  :  tiotomnaDt  IhfMta^^^m. 

Pj...Ti  ] 

rn^l^ .    i:.'. ...    «    b,.i.ir! (•>.    •.o  I 

ItQllK^ar 
til.  T.  w*b. 

lor-  tra. 


— I    r>  — 


prti.ltL 


ton.    IV  V.' 


D«fital  Kdnm- 


Omrsut.  Natkmai.    Poiaoo*  aad  llMrlr  AatMotc*. 
Own 

rp.M. 


Pp  ». 

NlBcar*  9lat»  ItMarvatlmt.    dtxth  A  nraal  Bavvt , 
of  tbft  0»annla4l«acra.     AlUar:  ^«maa  B.  ' 
rp.*t. 

Ohio  Acrlenietml  KxpartBim  ftUUas. 
AfiDual  U^^Kjrt.    Pp.  64. 
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'  -nt  I.  O.,  BdlUin.      IlUMt 

:  iry,  IrtKL     Pp.  *4. 
jiuuiifi'mruk   A   hiiuifr  of.     Syraciue, 
1  C  W.  atfOMQ.    Pp  44.    -r  c«>DtA. 
Oti>|,    T^Tt<1    Vf.     >IutD^<^^«  UDlvfrulIrM). 
4a  AflT^wii  I  ^^*rl   II.     Ne«  York  :   D. 

Mufrtdt,  il-  Oat«olngT  of  Arctic  md 

ftoFMlltal  of  CTbftma-a  In   tiM  5;«teiii.     Qostoo  : 
«Mi*0&    PtktC 

fivoAwtak  Hian«l^  IbMuibaMtts.  OIHouJe 
Beiltavl  CUakiirMorWDd  flowora,  Shrutw,  Tn*«tf 
•^VtaM.    P|Kt& 

lav,  DaHd  K.     Lc^  (Joveruuietit  In  WU- 
lUJlSiniirv  :  JolUi«  Llopkloa  Uulvernity.    Pp. 

»c«JiH««r.  Uoobod-    Bints  colU^ctod  Ln  K»u*l. 

BtOMv  W.  K.    (.  ~  .  Uw  BWMt  Pouto. 

1*1),  B 

T^korpiS  T.  E     A  WellOMry  of  ApT>Hed  Ch«ffl- 

4lV>.    Tid  \.    Pp.:i6. 

Tiite  with  BotXomt  «n4  Taht  wtthont.     (Anonj- 
PrloW  Km-  Ike  AUlbof  aft  M  Coopv  Unloa, 
Pp.  M6.     11, 
(ihtrin  I>.     Iiwrtlenl«t0    Bnohlopod 

Ward.  LMi«r  r.    Tb-  i  DlfltHhatloo 

^  FWn  PUnti     WtiSi  '  umont  Print- 

W«a4i>l.  t  '  i:<7pt  Sew  Tork : 

WUt*.  IHTM.  Cfwucmn*  Pteota  from  Xutha's 
yiBvxanS.    Pp.  K  with  PlaM. 

WhlUixfc,L.I.  List  of  SdvotlBe  and  Trad*  P»* 
pcffVb    BottlOQ.    Ptk  ft).   AO  daat& 

WniMd.  PnBM«  K.  OUmpMVor  V\hj  Ymti. 
TIm  AtttaM«rnpbj  •((  tn  Aia*rt<ao  Vomaii.  OhI* 
4^9:  Wcta»tt\  T«uip«nm<«  Publith'u^  AxaodatkiD. 

Tmw  4    OwiMr,   1f.U       Pood   In   Hoalth    ami 
FWIiNl*l|^:   U«  Bnrtbrra  A  Co.     Pp. 
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laMlk  Bnlftf — ^Thi?  able  but  rctinog  maa 
«  bom  la  Emcx  County.  K,  J.,  in  1 A07.  He 
I  el  wtarij  8eotcfa-Iriih  Block  on  his  fn- 
I  tfdfi^  and  was  of  Dutch  cxtmction  (the 
«)on  Ui»  mother's  :fldi5.  After  grad- 
l  at  RiitgrTS  Collpgp,  mul  whca  yet  t\mtc 
;  man,  he  connectod  hirnadf  with  the 
I  RtfonTiCtl  Church,  antl  w^a  bj  that  or- 
r^ndntioD  «vnt  to  thi*  Uland^  of  Java  and 
fiamcm  a«  ■  mlialooary,  where  ho  remained 
ftno  y^-ara.  nere  hU  poweM  of  obscrvniion 
and  Ud  lore  for  the  ittidv  of  nature  had  an 
carl/  (JpreloprDcnt.  Rrtuming  to  hU  nntlrc 
otyonlry,  liAaooQ  mtc^asiMl  \n  i^dncattonal  woric, 
aadw»aH«<»ti-d  T"  v^ 

bi  ibt  KakScttuI  I. 

P».    Jk,fl«nr«r!  ud  pi-o- 

piicCor  «f  tbe  :-  il  Insti- 

COM  o#  FUIadelphiAt  where  b«  spent  tlic  bcftt 


_    JjtonsnitfM 
H^HpatR 


part  of  Wa  llfo.  He  also  occtipicd  for  some 
jcsLTS  the  chair  of  PhyBiml  Sficnccs  in  the 
State  Normal  School  at  Shippcnburg,  Pa.  In 
Ills  carei.T  as  on  educator,  he  from  the  atart 
laid  great  atrcsa  on  the  importaaoe  of  the 
rtiidy  of  nature,  and  was  indeed  a  bold  and 
fearlcaa  iuaorator  in  this  respect,  anticipat- 
ing by  perhapfi  a  quarter  of  a  century  the 
recognition  that  scientific  studies  have  eub- 
soqucntly  had  in  all  the  highodt  inatitutions 
of  learning.  His  life  was  quiet,  simple,  dig- 
nified, but  laborious.  He  was  a  member  of 
the  chief  scientific  bodies  both  in  this  coun- 
try and  abroad,  and  his  contributions  in  the 
shape  of  addresses  before  learned  sodeticai 
pamphlets,  and  articles  in  scientific  periodi- 
cals were  many  and  varied,  always  strikingly 
original,  often  profound,  and  soroetimcR  pro. 
phetic.  Among  these  contributions,  chiefly 
on  astronomical  problems,  was  one  entitled 
The  Two  Great  Work*  to  be  done  on  our  Si» 
dereal  t^ystems.  In  ibis  publication  two  ques- 
tions are  asked— First :  Which  way  round 
does  the  great  ring  of  the  milky  way  revolve  } 
Second :  In  which  direction  must  we  look  for  ] 
the  center  of  our  sidereol  Bystems,  and  how 
for  is  it  distant?  These  two  questions  he 
atterapted  to  ansver  himself  in  an  unpub- 
lished work,  upon  which  he  expended  all  the 
tim?  and  thought  that  he  could  comniand 
during  the  latter  days  of  his  life.  He  con- 
aidcred  this  the  mo^t  important  and  certain- 
ly the  mofi  original  and  far-reaching  of  his 
works  on  astronomy,  and  it  will  no  doubt  be 
published  In  due  time.  In  his  book  on  The 
Origin  of  the  Stars,  published  over  twenty 
years  ago,  some  of  the  most  transcendental 
problems  of  physical  astronomy  wore  at- 
tacked and  solred  with  a  keen  analysis,  1 
abimd.*ince  of  facte,  und  a  wealth  of  tllos-l 
tration  worthy  of  a  maatcr  of  the  science. 
Prof.  Ennis's  intellectual  scope  and  sympa- 
thies were  not  narrow  or  one-siijed  ;  he  wall 
familiar  with  the  entire  range  of  English  andl 
classical  literature,  and  was  an  excellent  lin- 
guist Ifis  literary  stylo  was  simple,  direct, 
and  lucid ;  ho  had  a  great  dislike  for  "  big 
words,"  and  always  Bucoccded  in  mukincr  hifl 
Ideas  olearby  the  use  of  plain  and  tmtochnical 
linkage  even  when  handling  the  most  ab- 
struse problems.  HiJ*  habit*  and  taste?  wi>pe 
simple,  hia  wants  few,  lup  diftpofiitlon  kindly 
and  gentle,  and  the  attitude  of  his  lulnd  was 
dLttinotly  reverent.    He  was  ao  quiet,  mod- 


138 


THE  POPULAR  SCIENCE  MONTHLY, 


ivtt,  and  unobtrusive  tliot  but  few  Kuspcotofl 
ibc  proH^nco  of  n  great  iMnkor  so  neur  at 
boine.,  and  fewer  itill  knew  him  pc^^:onalIv. 
Hc'dltKl  la  ilouMDU,  Te%a«s  Jauuan'  12,  1890. 

The  Ut«  Hear;  J&mes  Clirk.— A  blogra- 
phj"  ond  bibliography  of  Henry  James  Clark 
has  becQ  publielii'd  bj  the  Masaachusctta 
Agricultaral  College,  in  which  he  wua  the 
profesiwr.  He  was  bom  iu  1820,  be- 
the  studj  of  botaiiy  uudcr  A<&  Gray  in 
'1850,  ftad  became  a  pupil  and  private  aMsiBt- 
oat  of  AgasGtx,  who  epoke  of  Uiiu  in  18S7  tu 
**the  moat  accurate  observer  in  the  coun- 
try." Ilo  waa  in  aaocession  adjunct  Pro- 
fessor of  Zoology  in  Uarvard  University; 
rrofeasor  of  Botany,  Zoology,  and  Geology 
in  the  Agricultural  College  of  Pennsylvtmia; 
Profeaaor  of  Natural  History  in  the  Cniver- 
lly  of  Kentucky;  and  Prof*isaor  of  Com- 
BratiTC  Anatomy  and  Veterinary  Science 
in  the  MaasachuBetta  Agricultural  College; 
and  he  wai  a  member,  fellow,  or  oorreapond- 
est  of  the  priacipal  American  scientific  so- 
cieties, including  the  Academy  of  Sciences 
when  its  membervihip  was  limited  to  fifty. 
He  assisted  Agassijs  in  the  pre[iaration  of 
part£  of  the  Contributions  to  the  Natural 
History  of  the  United  States ;  dcIiTcrcd  lect- 
ures on  histology  and  the  Cambridge  Muse- 
um of  Comparative  Zoology ;  and  delivered 
I  course  of  leoturce  at  the  Lowell  Institute 
Mind  in  Nature;  or  the  Origin  of  Life, 
and  the  Mode  of  Pcvclopniwit  of  Animals. 
He  died  on  the  6r»l  day  of  July,  ie75,  In  the 
forty  eighth  jcnrof  his  ago.  The  list  of  his 
•cientific  writings  comprises  twenty -seren 
titles,  moB  of  which  cover  more  than  one 
artiole. 

EdiratloBil  Valic  of  ffKnnal  Trttnlnic. 

— Tho  committt!"  report  uf  ilie  National 
Council  of  Education  on  the  Gduivitional 
Value  of  Uanual  Training  ndmite  tho  rca- 
J  \#0&»b1tfn«!*i»  of  subditituting  a  lystcm  of  inan- 
'val  tmiuing  in  special  ft^^liools.  in  so  far  as  tt 
Oia  bo  done,  fur  the  old  system  of  ttppn*u- 
tioMhlp,  but  insisu  tliat  tI\o  training  ought 
uot  to  bo  bcfpjn  t»«fore  tlifi  compU-tion  of 
the  pupiPs  twelfth  year,  nor  before  hr  his 
had  the  statutory  Instruction  prcseribed  by 
.ti-  i  licet luil   tirsnches  of 

•■  i  that  manual  train- 
ing 'a  au  4:duukUvc  iuiluenou,  and  thai,  la  M 


far  as  the  schools  t««C-b  tlv.-  n 
ciplcs  thnt  umlerii*  lb*.-  !>'•'♦'- 
tboir  work,  they  ndd  1; 
t4i  phypicnl  edtirnHon. 
fldentjfic  prill  rding  to  tir  Uir  _- 

T.  Hiirria's  in;     ,  _ii  of  tho  vu-wj  cfli* 

report,  would  \m  educative  In  tlie  Srv4  raak ; 
tliuy  explain  oil  machines  and  all  uanml 
pbennroona  In  our  present  cxpftrtcno^  mA 
will  explain  those  that  we  mevt  [■  ife  fa. 
ture.  In  the  second  rank  arc  »(pec{ml  apft^ 
oationa  of  K^encc  In  the  form  of  tLcorte 
of  special  machines,  as,  for  cJLampie,  <d  t^ 
steam-engine.  Thc«e  theories  Mptaia  il 
machine*  made  In  acoordanoc  wU^  lKaB4 
they  are  very  general,  but  not  so  p^sal  w 
the  scientific  theories  uf  the  forcus  ian^id 
They  are  accordingly  less  educatWc  A  ihtnl 
and  least  edticatlre  school  KseroUc  Is  llw 
construction  of  a  particular  T*tft*4rlrtff;,  wbta 
the  theoi7  is  narrowed  down  u>  a  sptdJ 
example.  The  luborer  meeia  iBU(y 
things  in  the  work  of  oonstructlag  tlia  M^j 
chine,  but  unbappllv  they  sre  not  edwatli 
because  they  are  utmliogeiit,  and  4o 
aist  in  explaining  or  construction  tWw 
machine.  Examined  in  tht.«ike  tfam 
of  educative  value,  the  pi4relr  manual 
of  the  school  belongs  to  the  low<«i  p«i(^ 
and  fumlshoa  the  ob6curr«t  kikowM^  «r 
principles  covered  up  by  a  Boaaa  of  aws 
scntial  circnnstanoos.     Thec<^  :    «- 

ever,  lays  stress  on  the  imp-  .?  - 

theUc  culture  through  drawing.  U  U  mil' 
nrc  in  taste  that  American  workmen  nioi 
and  not  culture  in  skill,  for  our  1almr«>t»axv 
alremly  Ingenious  and  nkillful  ami  lado** 
triou9.  Drawing  is  the  ttcst  ineana  of  m- 
quiring  famllioHly  with  the  ruiiMnlkisI 
forms  of  Ixwuty  in  omamont— foruM  ttnt 
express  the  outlines  of  freedom  aoil  gnoe 
fulness,  and  charm  all  peoples,  «vm  ikM 
who  have  not  the  skill  to  pi-rnlucc  th<s, 
and  make  markota  for  the  articles  Uiat  l«ar 
them. 

Can^s  of  Iimllrf^Th*  lat^ii  i 

the  r.ritish  GoramisidOMrt  of  Xsam 

tablofl  showing   the   caoses  of   luaanHj  ■  1 

vorifiitd  by  the  medical  ofltcen  of  tlw  Inslita-  | 

ttnns,  in  Uio  ca»(M  of  ]}tft,i7A  |iatlenu  wIm  | 

have  been  adiidtird  into  public  am! 

Ajrylums  irinee   1NH7.     Tli«cana«sn' 

ftod  aa  **  moral  '*  and  "  physkoL*'     As  zui^  , 
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I  **  llU«iBp«c«Doe  in  drink  "  heads 
'  iftfigto  OAUSea,  wilh  18,20o  casea, 
'Of  **  monl  okUie*,'*  "doxDeatio  trouble,'* 
^  Adrvno  clrcuuutancea,"  uid  *'  aeatal 
dvtx  and  worrj.  And  orerwork,*'  are  coU 
irely  held  rc«poaaiblti  for  35,897  Cftsea. 
Of  otUer  morftl  oautfc9,  **  religious  cxdtc* 
HMDl  **  U  cnhiOed  wlih  3,769  ouea,  "  love 
•fltfn  **  witb  2|2^,  ftnd  "  frlgbl  ftDd  nerr- 
on  dK»de '*  with  1,003.  Of  pb;stoal  causea, 
*«Msnl  diMAflet"  ere  orcditod  with  M47 
IMC,  **  orereiertioa  **  with  701,  *'  sun- 
xoke*^  with  1,«86,  "accident  or  injury" 
44f0,  *'diMUMa  of  women"  with 
1.819,  **old  o(^"  with  6,778,  *' priTntioa 
■urrailoo  "  wtih  2,607,  **  fevers  '*  with 
,  "pnbwrty  "  with  682,  And  "  other  bodi- 
dbctttfes  or  dbordors  "*  with  U,719. 
rJoos  ftttAckfl  had  ooourrad  in  tf!2,7U8 
WMti  HercditAiy  Infioenoe  waa  aaoertiUaed 
fal2S»0eS,aDdcOB^Utdefi.><Hin6,8Sl.  As 
betwcMQ  the  KX6«,  66,9  U  were  of  the  nidc 
and  69,600  of  the  femalo  kx. 

ftlf  Itu  01  OUer  Mt^H  LtadSf^A  paper 

by  Mr.  Uydu  Clarke,  on  "  The  Rights  of 
Property  in  Traca  "  on  tho  land  at  another, 
rrlitfi  to  ft  curloaa  custom  of  primeval 
Haet  which  still  eurvivos  in  eomc  lands. 
T)m  aathor  fint  mot  it  as  a  land  judge  in 
AbU  Miotjr  Ui  lbG2,  whon  he  wad  called 
Op(A  to  gnmt  oompeoaation  for  olive-trees 
twtoi^lai:  to  ODO  or  moro  persona  on  the 
Iamb  of  others,  and  fur  houvy  •  irccn  ur 
boarda  of  wild  honay  in  itate  or  oommiinol 
foreatft.  Paper*  road  by  the  Rev.  Dr.  Cod- 
ington gav«  Infornutlou  of  the  cxist^noc  of 
a  Uka  qratam  In  Melanoabw  It  likewise 
pffievnfU,  according  to  Hr.  Crocker,  of  the 
BtM*h  North  Borneo  Company,  In  Borneo, 
in  wapict  lo  tba  kdapang^  or  hooey-tree. 
■ad  alio  fa  tba  auc  of  caves  containing  ctli- 
bl«  bM*s-neAs.  8fr  Sp«nocr  St.  Jolin  aIho 
ofaMrrw  tSiaS  In  Borneo  the  land  noniinally 
►^^^ftdf"  to  the  ttate  or  tribe,  but  the  owner- 
thill  b  not  a  pritau*  property  in  land  In  our 
mam  of  the  word.  He  had  observed  that 
otrtaSa  of  the  tapimff,  on  which  the  bees 
flooatniot  their  ncsta,  often  belonged  to 
^Mdal  famlliea,  ami  were  not  touched  by 
iMr  Dflilgliboni.  Sir  TIiuums  Wade  ho^ 
fomd  a  Blmikr  rii^hl  in  China,  where,  when 
km  fiaroM  or  ptdcna  are  Icaaed,  Uio  tenant 
poy  tba  pTOpriator  a  yotfly  rent.    All 


fir-trees  or  bamboos  on  the  ground  before  tt 
is  let  belong  to  the  propriotora,  and  the  ten- 
ant ia  not  free  to  appropriate  tbom.  If 
there  were  no  each  trees  on  the  ground  when 
h  was  let,  and  such  trees  were  snbaequently 
planted  by  tho  tenant,  they  would  be  at  his 
didposal.  Separate  property  in  trees  ia  aleo 
troeeahlc  in  India,  particularly  in  Chota 
Nagpore,  where  Mr.  J.  F.  Hewitt  has  fre- 
quently found  that  fruit  trees  growing  on 
land  are  owned  by  persons  other  than  the 
owners  or  cuUivuturs  of  the  soil.  The 
m/[9ura  -  trees,  which  arc  exoccdingly  valu- 
able, are  frequently  divided  among  the  in- 
habitants of  the  Tillages  near  which  they 
grow.  This  individual  property  in  trees  ia 
not  in  Turkey  oonflned  to  Asia  Minor,  but 
prcraiU  as  a  general  law  in  the  vuipirc. 
Miss  Pauline  luby  found  it  lo  Bosuio,  and 
bought  an  interest  of  the  kind  in  a  certain 
estate.  It  seemo  also  to  have  anciently  , 
existed  in  the  British  Ulonda,  and  is  reoog* 
nked  in  the  Brvhon  records  of  Ireland.  But 
there,  and  in  most  European  countries,  the 
vestiges  of  the  separate  righta  have  oeaocd  ] 
to  exist. 

Soaping  G«y»ere. — It  has  been  often  ob- 
served that  throwing  soap  into  tho  geysers 
of  the  Yellowstone  Park  will  produce  or 
hasten  on  outburst.  Tlic  plieDomenon  has 
been  invustigated  by  Prof.  Arnold  HaguOi 
of  the  United  States  Geological  Survey,  who 
finds  that  two  conditions  are  essential  to  tlte 
proiliietion  of  an  eruption  hi  thb  way :  first, 
the  surface  caldron  or  reservoir  should  hold 
bat  a  small  amount  of  water,  exposing  only 
a  limited  area  to  the  atmosphere ;  and,  sec- 
ond, that  the  water  should  stand  at  or  above 
the  boiling-point  of  water  for  the  altitude  of 
the  geyser  hamii  above  sea-level.  The  latter 
is  the  principal  factor.  Many  of  the  geysert 
and  hot  springs  present  tho  singular  ph^  ' 
nomena  of  pools  of  water  heated  above  the 
theoretical  builiui;-[>oint,  and,  unless  dia- 
turhed,  frequently  remain  so  for  many  days 
without  exhibiting  any  signs  of  ebullition. 
Thermal  waters  in  this  condition  may  be  made 
to  boil  by  other  artificial  means  that  vrill  dis- 
turb their  equilibriuro,  as  by  casting  sinter 
into  tlicra,  and,  in  one  instance  at  least,  by  a 
.  strong  temporary  gust  of  wind.  If  soap  or 
I  lye  is  thrown  into  luo^t  of  the  vmftll  pools,  a 
I  riaooua  fluid  ia  formed ;  and  viscority  ia,  in 
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the  oplnloa  of  the  author,  the  priaclpol  cause 
la  Uostening  goydcr-ootion.  It  Uads  to  cause 
the  eteom  lo  be  retained  nitb'm  the  basin, 
and,  whcD  the  t«[iip<.Tature  etao'la  at  or  above 
the  tfoiling-point,  oxplafive  liberation  miut 
follow.  Atl  alkaline  iiolutloiu)  exhibit,  by 
reason  of  thia  Ti&ooaitjf  a  tendency  to  bump 
and  boil  irrc^larly.  Viscosity  in  the  hot 
BpringB  must  ali^o  tend  to  the  forroaiion  of 
bubbles  and  foam  when  the  etcam  riscfl  to 
tlie  aurfaoe,  and  tiiU  in  turn  aida  to  bring 
about  the  explodivc  actido,  followed  by  a 
relief  uf  prei«8ure,  and  thuB  to  hapten  the 
final  and  more  powerful  dUpUy.  The  prAO- 
tioe  of  casting  in  soap  Is  regarded  ab  detri- 
mental to  the  preservation  of  the  geyeera, 
and  oa  a  proper  object  of  restriction. 

The  Nttsre  of  PolMBcd  Arrows.— The 
ord  poison,  aa  applied  to  the  poisoned  arrows 
'  used  in  the  Solomon  Inlands,  Santa  Craz,  the 
Banks  Ulande,  and  the  New  Hebrides,  should 
bo  andcr?tood,  nccording  to  the  Rev.  Dr.  R.  C 
Codington,  in  a  peculiar  aen^e.  The  praclice 
of  aduiiniaieriug  poison  in  food  was  com- 
tDon  among  tJie  natives,  but  it  waa  doubtful 
whether  what  woa  used  bad  much  power  of 
doing  hai-ni.  The  deadly  effect  wa»  expected 
b)  follow  from  the  iucantationa  with  which 
the  poiran  was  prcpartd.  In  the  same  way 
the  deadly  quality  of  the  poisoned  arrows 
was  never  thought  by  the  natives  to  be  due 
bi  poison  in  our  sense  of  the  word,  though 
»bat  was  u««d  might  be,  and  was  meant  to 
bo,  injurious  aud  active  in  inflaming  the 
wound.  It  was  the  snpcmalural  power  that 
belonged  to  the  human  bone  of  which  the 
srrow.head  was  made  on  which  they  chicBy 
relied,  and  with  that  the  magical  power  of 
the  incantationti  with  whicli  it  was  fastened 
tn  the  Abaft.  The  bone  of  any  dead  man 
will  giTc  efflcaoy  In  the  native  boUef  to  the 
arrow,  because  any  {:)iost  majr  hare  power 
to  work  on  the  woimdcl  roan :  but  t!ic  l)one 
of  one  who  was  powerful  wljcn  alive  is  more 
▼abied.  Tn  Lepers*  Inland,  a  young  man, 
ant  of  afTeetion  for  hia  dead  brotbnr,  took 
np  hia  bones  and  modo  theoi  into  arrovs. 
ffe  (nrH<Hi  those  about  )rim«  and  did  not 
»pcak  of  blnint>lf  ai*  '*  I,"  but  aa  *'  wo  two"— 
hi*  timther  artd  httoself — and  he  was  much 
fnorvd;  all  tbo  ■  veer  of  tlie 

doad  brathcer  wai<  Although 

it  ifl  dur  human  botM  klt^i  give<}  the  deadly 


quality  to  the  arrow,  the  Imoe  naat  bftyc^ 
pared  with  certain  inc&atatiootf  wUc^  aAA 
Btipemotural  |>o«er.  The  poiAOQ  to  n  4di^ 
tion  to  the  power  of  the  bone.  Tb»  oafin 
di<l  not  much  consider,  if  at  all,  the  taSvd 
power  to  hurt,  of  cither  bono  or  poiac  X 
dead  mau*s  bone  made  the  wo\uid|  lb*  pl«ff 
of  the  ghoBt  wan  brought  by  inrmtetinn  tote 
arrow,  and  therefore  the  wmuided  ■ttaVOcU 
die.  Euphorbiajuico  Is  hot  and  IiiflMiiq(i 
it  ia  Bme;ired  oo  the  bone  with  «a  Incuts 
tion  which  calls  in  the  powrr  of  a  Aaai 
mou^B  ghuet ;  when  the  wound  w  girta.  tk* 
gboot  will  m&ko  It  tnflMnc,  The  ooi*  of  Iki 
wooadod  man  is  conducted  on  the  ouae  prio- 
dple.  If  the  arrow  .hoad.  or  a  part  of  M, 
can  be  reoororcd,  it  is  kept  in  •  damfi  plan 
or  on  cool  leaves ;  the  Inflammation  of  iW 
wound  is  litllo,  or  rabsidea.  ShoUo  an  kifl 
rattling  over  the  hooae  vberv  the  nm  f*«b 
to  keep  off  the  hoatJQc  ghost  In  th«  mam 
way  tlie  enemy  who  has  inflictef!  thr  wood^ 
and  his  friends,  will  dr^nk  l<  ^iln$ 

juices,  and  chow  irrttattng  1'  ■•■•xA 

and  bitter  herbs  will  bo  burned  to  make  tn 
irritaliug  smoke,  and  will  bo  tied  QpOQ  tht 
bow  that  sent  the  arrow ;  the  arrow-h«ad.  If 
rccorerrd,  will  be  put  into  the  fire.  Tbs 
bow  will  be  kept  near  the  fire,  and  Its  itiiBg 
lce[it  taut  and  oceauonally  pulled,  to  biiag 
on  tension  of  the  nerves  and  the  spanno  of 
tetanus.  Prof.  Victor  Horaley  ha«  ma^gjitmtA 
that  the  value  of  the  human  bone  tipfd^  tht 
arrow  was  first  mode  evident  by  the  cmplof- 
ment  of  a  bone  f  mm  a  coqise  r»o»Uy  d«^ 
in  the  decomposing  tlseuea  of  wlikh  (!• 
septioemic  virus  would  oooacqaent^  ba 
ishing. 


Tbo  HoMZOle  Atlantlr  Coast  Rfft^i^-JA 

his  address  before  tJie  Geological  Scttto 
the  Amertcan  Asaoclatlon,  Prof.  Charica 
White,  doHntng  the  U'  natSoM 

North  America,  sold  tin  ks  of  iho 

Triaasic  age  are  found  from  rrtooe  Etkvud 
IsUnd  to  tht!  Cnrfillrma.  They  r«*st  on  tmh 
matkms,  from  the  ArcJtman  to  tb« 
ifcrous,  Incluaive.  Veiy  few  in' 
foMtllfl  hare  b«f!xi  fonnd  in  thr*  Trias 
Atlantic  coast  region,  and  tliwic  ar»  ol 
Toluc  for  indicaling  th*^  s«to  of  tha 
that  contained  thorn.  Intermodtale 
ilift  Trtaaaic  bcda  and  th«  vadlfpiite4  (Mft- 
ocoua  depoalla  of  tltU  Tffftnk  U  a  MvWoil 
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cf  Uitor&I  and  enuar;  origin,  to  whicli 
Poiomac  fonuation  tiofl  ttoeu  ap- 
|in«d.  ThcM  depoeiU  &re  only  %  few  bun- 
drod  fett  thick,  antl,  ihoogh  fre<]uenUj  cot- 
ored  from  «ight,  seem  to  be  contbiuoua  from 
K««  Jtnvjr  to  UiitaiasippL  InrertebimCc  fos- 
■Qa  ftro  rare,  bat  Urge  oollectioos  of  fos- 
tfl  pUttt*  Iwve  been  found  in  the  Potomati 
fCl^aa.  Tho  best  tuthoritJes  recognize  scr- 
«rsl  of  these  fowUi  «a  Junssia  Briefly, 
then,  tha  M«»oioio  of  the  Atlantic  coast 
ivgloii  ooiui«i«  of  a  probable  fepresontatloii 
l^f  tb«  Upper  Triaa  ol  Europe,  a  po«8ible  one 
^^W  the  Upper  Jura,  a  probable  slight  one  of 
^^^^  ILiddle  Cretaceous;,  and  a  practically 
^^brtala  ivpreecBUtioo  of  a  Urge  part  of  the 
^^T|ipcr  OretaoeottA,  with  a  hiatus  between  the 
ktUTAftd  the  Eooevie.  The  npeaker  adro- 
eated  a  sratem  of  clnAsiS cation  more  suited 
In  Chia  eoQntry  than  the  European  one.  The 
UflM  tkfts  comu  whvn  Nortb  American  goolo- 
^bla  oaa  and  ought  to  bold  a  commaudiug 
bi  tlua  matter. 


mUfti  and  tbHr  OIL— The  olire  baa 
cultivated  in  the  rti^ona  of  the  Uedi- 
1  ooa«t«  from  time  immeniorial.  01. 
Iro-ofl  th^rt)  take*  the  pUce  of  butter.  Spain 
haa  abciot  a,ooo,000  acres  in  olives,  Italy 
i,i5(i,00»),  and  Franoe  abont  880.000  acres. 
fortf^Tc  TuriiriJes  of  tho  fniit  are  dc9cril>cd. 
Tba  t7«c  occaieiutiallj  grows  to  be  aixtv  feet 
hi)(h,  and  tw«tv*<  fcet  in  clrctiinfereiict^  nf 
inuxk.  The  rarieiit'8  differ  In  the  natnre  of 
thA  wood,  the  foliage,  and  the  quality  and 
abapo  of  tba  fmlt.  The  fruit  ii  mild,  or 
abarp,  or  bUter;  and  the  oils  differ  like- 
vU«;  to  that  a  par«  olWe-otl  mny  be  anfit 
for  porpoeca  of  fooil,  and  only  fit  for  grcas- 
Liig  fnacMnary  and  making  «>ap.  The  green, 
amfpa  oUroa,  having  had  the  bitter  taste 
txtrttct«d  with  aalt,  are  proeerTed  in  rlncgar 
wtth  apicen.  The  ripe  olivea  are  gathered  in 
t  fUl,  when  they  are  aa  Urge  aa  common 
lluma.  Tliv'T  are  of  dark-grven  color,  and  the 
ft,  DOW  Wcutne  a  hard  Hlone,  contains  a 
r  kcmi'l  The  fiexh  Is  spongy,  and  its 
Ittl*  cclU  are  filled  with  the  mild  oil,  which 
liaa  out  at  tlie  leaet  preasurc  The  finest 
\m  the  Tirgfai  oU  which  U  made  by  ool- 
the  freahly  gathered  olives  in  little 
,  aod  Utling  tboio  press  the  oil  oat  by 
tbdr  own  wtlitbt.  It  U  dear,  and  has  a  deli- 
atc^orottytaate,  with  Utile  ur  no  odor.   When 


tlic  fniits  cease  to  g^ve  the  oil  by  them- 
£4.'1tc9,  they  are  presdcd  with  small  millEttonca, 
yielding  an  oil  which  ta  also  clear  and  has  a 
pleasant  taste.  The  olives,  Btill  rich  In  oil, 
are  next  put  in  sack^  boiling  water  is  poured 
orcr  them,  and  they  are  pressed  onoe  more. 
The  oil  gained  by  this  process  is  yellowish- 
green,  and  has  a  sharp  iadto  and  an  unpleas- 
ant amelL  At  MarK-itlca  the  olive-oila  are 
classed  into  manufacturing  oils  for  burning, 
greasing  machinery,  and  soap-making;  re. 
fined  oil ;  oil  from  the  pulp  or  husks,  and  \ 
table  or  edible  oil.  Tho  last  ia  superfine, 
fine,  half  fine,  and  ordinary.  The  table  oil 
U  refined  by  allowing  it  Lo  run  through  lay- 
era  of  thin  sheets  of  wadding  into  tin  perfO' 
rated  boxes.  The  wadding  absorbs  all  ttie 
thick  particles,  and  leaves  the  oH  clear  and 
tasteless.  The  oUvo  crop  is  variable  and  un- 
certain, and  U  seldom  profitable  more  tbaa 
onoe  in  six  or  eight  years. 

Arogidro. — According  to  a  sketch  pub- 
lished by  Ppol  Hugo  Schiff,  of  Florence,  in 
tho  **  Chcmiker  Zcitung"  Amadeo  Count 
Arogadro,  son  of  the  magistrate  Filippo 
Veroellone,  was  bom  in  Turin,  August  0, 
1776.  Ho  studied  jurisprudence  at  the  Tu- 
rin University,  became  Doctor  of  Laws  on 
March  10,  1796,  and  then  held  a  poaitioo 
nnder  the  Government  till  18O0,  when  he 
began  his  scientific  career.  In  physics  he 
was  self-taught,  and  obtained  a  subordinate 
position  in  the  Collcgio  delle  Frovincic  in 
Turin,  which  was  then  and  still  is  a  ri(^bly 
endowed  department  of  the  Turin  Universi- 
ty. On  November  7,  1809,  ho  became  Pro- 
fessor of  Physics  at  the  Gymnasium  in  Ver- 
celli.  In  1H20  he  was  elected  Professor  of 
Mathematical  Physics  at  the  Turin  Univer- 
sity. Later  this  chair  of  instnietion  was 
abolished,  and  Avogadro  resumed  the  prac- 
tice nf  law.  Ho  was,  however,  reinstate  in 
hla  chair  through  the  !n8uence  of  Charles 
Albert,  and  remained  at  the  nnivtn^ily  till 
ISRO,  whon  he  retired  on  account  of  old  age 
and  ill  health.  He  died  at  Turin,  July  9, 
1856,  at  the  age  of  eighty  years.  Avogadro  | 
was  but  tittle  known  in  Italy  and  unknown  i 
in  foreign  count  ries.  Ho  shared  with  Charles 
Gerhard,  who  died  in  the  same  year,  August  i 
19,  IRDA,  the  samD  fat£.  It  was  only  after 
duath  that  their  great  and  important  contri- 
butions to  science  foond  recognition. 
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AiniAsphftle    !ntro]crn    u    F«od    f«r 

Plillit«i — ^The  results  of  cxp«HmciiU  &t  the 
agrictilturnl  Btatioiu  at  Hiddletown  and 
Mansfield,  Conn.,  aro  In  favor  of  the  ralue 
uf  atmospheric  oltragen  u  a  food  for  plants. 
Thv  cunclusioos  are  deduced  from  them  b; 
Prof.  Atwater  that  roanr,  if  not  most,  of 
the  leguminons  plants  are  able  to  and  do  ac- 
quire Urge  qunntitiei  of  nitrogen  frxjm  the 
air  during  their  period  of  growth  \  and  that 
there  U  Mme  connection,  not  yet  defined, 
between  root-niberdea  and  the  acquisition 
of  this  aHment  The  cvreak  with  which  ex- 
perimentfl  have  been  completed  have  not 
maDifcdtod  the  same  power,  and  thej  do  not 
haTC  ffQch  tubercles  as  are  formed  on  the 
rtiots  of  the  legumes.  The  addition  of  eoil  in- 
fusions  did  not  (teem  necessary  for  tht*  pro- 
duction of  root-luberclcs.  Tlie  size  and  Tigor 
of  the  plants,  and  their  gain  of  nitrogen  from 
the  liir,  iieomed  to  be  proportional  to  the  stnm- 
danoe  of  root- tubercles  in  the  experimenL 
IfOSies  of  nitrogen  sometimes  occurred,  but 
always  in  cases  where  there  were  no  root-tu- 
bercles. The  ability  of  legmnos  to  gather 
nitrogen  from  the  air  helps  to  explain  the 
usefulness  of  certain  members  of  the  family 
as  renovating  crops,  and  enforces  the  im- 
portance of  ufiing  them  to  restore  fertility  to 
exhausted  soils.  ConTersely,  the  loss  of  ni- 
trogen Buffered  by  some  other  crops,  such  as 
oats,  suggests  a  possible  reason  why  thcj 
should  appear  to  be  '*  exhausting  "  crops. 

t^Wt*  to  BnutL— The  cultiratlon  of  cof- 
fee has  been  greatly  extended  in  Drndl  dur- 
ing rrconl  years,  chiefly  in  the  southern 
prorinccB.  The  planting  is  done  on  freshly 
cleared  ground  after  a  siugle  crop  of  Indian 
c»im  hss  been  raised  from  it,  cither  by  sow- 
ing the  seed  directly  or  often  by  transplant- 
ing from  slips  grown  in  nursery  rows.  Dur- 
ing thft  earlier  years  com,  beans,  and  occa- 
tfooally  sugar-corn  are  grown  between  the 
row^.  The  coffee-ptant  usually  begins  to 
bear  at  the  fourth  year  from  the  nursery,  or 
thft  fifth  or  siAth  year  from  the  seed.  The 
trr«  is  RuppoAed  to  n?ach  Its  prime  at  ten 
years  old,  becomes  practically  sterile  at  twen- 
ty, and  may  by  care  b«  kept  In  bearing  for 
forty  yaara.  The  eitrcmcs  of  the  flowcrtng 
MASon  ar«  from  Atigust  lo  January.  Th^ 
bvrTT  bcghu  to  form  tn  NoTcmbcn',  aud  to 
ripen  fa  April  or  May,  when  the  barvestStig 


begins.  Thi9  Is  done  fay  hand,  aiul  i 
ally  Terr  carelcd?lT.  The  iMrrries  are  vi 
dried,  and  put  through  variotta  prooeacs  «f 
cleaning  for  the  market  ;  wliai  It 
^  washed  ^  ooffeo  is  put  tbrongb  a « 
process,  in  which  much  of  tb*  IraUmsI  b 
giren  under  water. 

OU«ct-StiidlM  !■  BoUiy.— -Pr^r  Bevt 

some  time  ago  ^t}^^  teachers  of  botaay  to 
give  a  more  ictcUigi-nt  direction  to  cha  eo^ 
lections  which  their  pupils  will  make  Ooiiic 
the  season  of  study,  The  u«ua]  oour»r  b  to 
gather  a  surplus  of  the  showy  flowers  wtiitli 
arc  the  most  easily  studied,  and  nngleet  tiK 
othersi,  of  whi(^  leas  is  known.  TIm*  i«a«bcr 
should  take  special  pains  to  point  oni  cbt 
fvaturce  of  interest  in  the  fungoMa,  «Kt,  i 
which  the  student  may  bring  in.  Let  IAb 
ditvct  aiteortoa  to  the  pores,  on  the  viik  U 
which  the  spores  are  dcrclopod^to  Ar 
closely  interwoven  threads  of  the  body  of 
the  fungus.  When  a  spotted  stra»bcfrt- 
leaf  is  brought  in,  let  him  tell  ^*m**htT^ 
if  it  be  but  little,  about  the  csum  of  titf  I 
spots;  and  let  the  pupil  be  taught  to  knkfor  | 
similar  spots  on  other  plants,  and  to  99^ 
them.  Do  so  with  lichens,  with  [itiml  wihi<l 
with  green  slimes,  with  moosoa,  wHIi  Btw* 
worts — in  fact,  with  whatever  Is  broiighl  h 
by  the  sharp-eyed  youn;?  ollrr^or  *•  De 
most  be  a  poor  teacher    :  ACt 

suggest  something  to  hi^  ;  ..nt^ 

stool  or  a  pufT-hatl.  li  la  not  iwcmeaaty  to 
know  the  species  or  eiren  the  ganos  to  wUdk 
a  plant  has  been  aidgnad  in  order  to  bettdi 
to  make  valuable  soggeiUons  to  one's  fto- 
pUs.'* 

CoBtrikittttttfl  to  the  Qcelegj  tf  I 
Island.— Dr.  N.  t.  Bi^lton  has  r#p 
the  Kstural  Sdence  Asfiociailon  of 
Island  concomlog  obsenrattona  that  le 
to  con!>id'^r  that  the  eerpeadno  and 
rocks  forming  the  main  rttlge  4»f  ibs 
were  derircd  from  mafrneciaa  IttnestoMi  J 
hornblende  or  tremolite  stnta.    Thm  k 
were  doubtleei  originally  dspodtod  bi  a  i 
formablo  •eqa<iDOS«  but  tho  f«r|kentliw«  % 
left  on  top  In  the  folding  of  llie  Mr»to.   ' 
hypothesis  of  a  somhwosrwaH  eTt«a4i« 
tlie  crystalline  rocks  aer*i- 
t>eeD  confirmed  Inn  waD-t  < 
boy.    Censtdorable  additiKoa   to  \hm  6 


NOTES. 


»« 


t  obtained  by  tf r.  EallJck  frnm 
Mndalooo  on  tlie  shore  at 
TotwnvUUv  The  occurrence  of  copper,  de- 
rirwi  from  the  di>com position  of  pyrltca.  In 
Uie  tirooDlto  ore  bed*  at  Todt  HUl  U  moa- 
UoQwd.  Stfteral  wdl-dofinod  nearly  drifUcdi 
aroa4  north  and  west  of  the  terminal  mo- 
rmioc  Qlaitrate  an  interesting  feature  of  gla- 
CttUon. 


Ptesr.  n. 

Ker  York  C 
map  girio^ 
Uf«  rvgioa 
wgmiindlnff 


NOTES. 

8.  MA«Tt*(*8  Gf*o1og{ca1  tfap  of 
Ity  atid  il:*  Environs  la  the  only 
in  detail  till!  ^oolo(7  of  the  en- 
(fifty-five  by  aUty-eight  roiled) 
the  metropolia ;  it  is  compiled 

"  '-  ■        " *      -.  some 

I  Home 

_.iuns  of 

li  sericts  cast  of 

striking  featurca 

ii;e,  the  terminal 

'  now  snbmprgi?d> 

'         nphlct 

■y-   A 
"p 


i:  •  Firinale  College,  Weot 

^   Vork. 

He  C.  K,  UaccTT  retnarkii,  in  the  West 
ncrimn  Scientist,  on  the  prominenco  of  the 
gresl  Tftiiety  In  rock-lichens  in  producing  a 
phMfng  effect  in  the  acenery  of  Lower  Oali- 
nniSa.    Red,  yellow^  irray,  and  white  are  the 

rr^stSsg  oolom,  and  the  whole  hIJo  of  a  clilT 
pftm  oorered  bylif>'"-  "*'  ''■'  -  ■"' 

QnaftiL  boirerer,  U  d<' 
^  UoMma,  and  conao' : 
csalcd.     The  licbMn^  ffKiiucutty  imiutte,  in 
colorinic,  ibe  natural  hue  of  t'tiu  rockd  on 
which  thuy  are  found. 

A  tJooK  by  Mr.  Oootjjg  F.  Kuhe,  the  diiu 

•  ilogtcal  export  of  the  bouse 

,  on  th(7  Gems  and  PreelooB 

.{*:  ^  ■fih  America,  is  annnanced  for 

by    th(!    Scientific     Publiahing 

~  ^'  ■'-      *•   viU  be  a  popular 

Id'  •',  value,  hiftti»ry, 

■  ai  9tone<i  in  Amer- 

>  ti  vfaich  ibcr  ex- 

i- '  -Is.     The  several 

ipcoca  ami  n:iiMJc:<i  aie  >lcAcnbcd  HVltem- 

m^adHj.     The  work  iviU  ho  sold  at  ten  iJoU 

knftooff. 

Kk.  Pmn  Oftifrnr.  of  Sniyma,  has  rc- 
pOrtid  favormbW  on  the  resnltti  of   a  eca- 
ioa*a  czpcriocnta  in  rearing  dlk^worms  on 
■ndJMrTT-trvtu,  i;r, '  -  in  the 

09«a  air,  u«iajr  nabut 

fiwUi.   Theyijiu-  „  ..  ....:-nwas 

tkoraagib  and  c«iai|rtffM^  mahttng  the  worms 


to  endure  the  low  teroperatare  of  45*  F., 
with  storm  and  wet  for  toncon<;(^iitivedaya. 
The  proportion  of  Koiiniov  satiD-likc  cocoona 
was  estraonlinary — fifty  to  two  hundred  and 
ninetY-fijur  in  all.  A  doruetrhat  similar  trial 
made  in  India  ^i^tmo  years  af;o  was  ^tioooas-  ' 
ful  experimentally  but  not  tinancially.  In 
this  caste  the  worma,  under  calico  screens, 
ate  along  the  hedjj^  at  their  will,  new  rclurs 
taking  the  place  of  the  old  onet^  as  the  parts 
of  the  hedge  ovpr  whicb  they  had  eaten  re* 
covered  thi-ir  learcs. 

EiVKK  water  was  substituted  for  spring 
water  in  one  of  the  quarters  of  Paris  aoT- 
erui  times  laiit  summer.  In  every  iostanoe^ 
aocordioK  to  the  "^inoino  Mt^calc/'  an  in. 
urease  of  typhoid  fever  was  obserred.  The 
quADtity  of  pprinp  water  brought  to  Paris 
being  insuflicieni  for  the  demand,  the  Coun- 
cil of  Public  Hygienic  and  Health  has  deters 
mined  to  expedite  the  labors  for  the  new 
supply  from  spring's  recently  boufjht  by  the 
city,  and  to  insist  that  the  upc  of  the  present 
spring  waters  be  limited  to  food  purposes. 

Hkkry  Holt  k  t'o.  will  publish  soon,  In- 
troduction loSysU-Muatic  Botany.  By  Charles 
E.  Ucsscy,  professor  in  the  Cnirersity  of 
Nebroi^ka,  and  author  of  Bessey's  Botanies 
in  the  American  Science  Series. 

M.  DB  Maljircs  recently  informed  the 
French  Academy  of  Sciences  that  the  use  of 
the  metric  nyitom  had  in  1H87  become  com- 
pulsory in  countries  having  an  aggregate  pop- 
ulation of  302,OO0,fXf0,  being  an  increase  of 
53,(iO<>,000  peraonn  obliged  to  rise  it  in  ten 
years;  u«i  was  optional  in  countries  having 
nearly  07,00if,000  inh-ibitants ;  and  was  le- 
gally admitted  and  partially  applied  in  coun- 
tries having  an  agjrregate  pt-pulation  of  395,- 
000,000.  ITie  systoroi!  of  Japan,  Chinn,  and 
Meiico  are  decimal  but.  not  metric.  Hence 
the  metric  system  is  legally  recopnixed  by 
794,000,000  people  and  decimal  systems  by 
about  474,000,000  others, 

Bt  the  Hungarian  trade  law  of  18d4, 
every  commune  in  which  there  arc  fifty  or 
more  apprentices  rouot  provide  for  tlicir  ed- 
ucation, and  afford  special  courses  of  in- 
struction. The  apprentice  schools  in  Bada- 
Poflth  contain  a  preparatory  class,  provide  a 
course  of  three  years,  and  are  cliielly  do- 
sipned  to  o<bicate  npprcnticop  for  the  higher 
trade  schools.  Each  dii'triet  of  the  town 
must  have  at  le&st  one  apprentice  school. 
Ko  clsfs  is  to  have  more  than  tilty  or  at 
roost  sixty  pupils.  Deserving  pupils  are  pro- 
moled  at  the  end  of  each  year.  In  the  oth- 
er towns  and  counties  of  the  kinj^dom  there 
are  2'2fl  apprentice  schools,  with  1,237  leach- 
era  and  38,081  pupils. 

Tor  Swedish  OyatGr-culture  Sodety  la  try- 
in;;  to  acolimatire  American  oysters  from 
Connecticut  on  the  coast  of  the  province  of 
Bohua.  The  young  oysters  seem  to  thrive 
well 
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A  arwatnL  of  the  French  GoTcmment  la 
cnrotinL'.'e  ihc  liitcnMarHai;o  of  liffvconvicts 
I     "'       ■'  *    '     ii  with  liff-convictd  import- 
wis  at  home  is  (iroaouucud 
...  l:.u  "  Lttucct."     The  purpoae 
I  ip  family  relations  in  the  inter. 

I  'lity;  hut  British  ojtporionce  is  to 

titt*  ir'ttci-t  iliitt  pueh  allianct'0  load  to  the 
niultiplicauon  of  criiAinalt*,  and  that  tbe  real 
check  Uj  crime  lies  lu  breaking  up  antl  iso- 
lntinK  the  criniiiQl  cla.<i*.  Te«timouy  gk'unH 
hv  M.  Louii  liftrron  from  Iho  journals  of 
Nrw  (VIcdonia  points  in  the  samo  din^ctiun^ 
and  fortu»i  iiii  irifttruciivt;  cominoulary  on  iho 
Uw  of  borvdity  ua  deduced  by  DarwiiL 

TifK  Frr'i  ■'■    •;-!■■ ;•,   are  troubled  by 

th«  dpprui.r  ^,  for  wbii'h  thoy 

hftvii   not    t  Milinp   a  remedy. 

An  atttunpt  was  made  to  catch  them  in  seiae 
nctH,  but  tbey  jumped  out  of  the  entree. 
Thoy  wore  ncarod  away  by  guns  and  torpc- 
dov»f  but  tlio  fish  were  frightened  and  dia- 
■ppcATcd  with  Ihem.  Thoy  are  too  nunior- 
ouii  to  be  shot  on^?  by  one  in  an  cfFectivt> 
manner.  Tbe  only  thinfi;  to  be  done  seeaie 
to  Xte  tot  tbe  fishermen  to  unite  and  drive 
thrm  uway  In  rrowdtt ;  but  tliia  wUl  have  to 
be  often  repeated.  Insurance  and  payment 
of  dtinQ;;ce  by  the  Gfivcrnnicnt  arc  the  hifit 
nieuurcs  of  relief  9ugge«lod ;  but  ihcy,  too, 
AT*  «xpea«lve  to  tK>meboriy. 

Tanilla  is  produced  from  a  Bpcciea  of 
iircbid  that  aiiachefl  itaelf  to  walls,  trees, 
nnd  (ithor  Huituhli*  ubjeotn.  Tiic  plant  hatt  a 
lung,  flcdhy  titcm,  and  the  Icuvcs  are  alter- 
nate, oial^  and  lanceolate.  The  flower  i^  of 
n  (rreeniHii'wlillc  color,  and  fomis  axillary 
RpikeA.  Thu  fruit  \n  a  pod,  mca«uria^  when 
full  K*"*"»"  Boinc  ten  or  twelve  iuLhcs  in 
K'n;;th  and  about  half  an  inch  in  diameter. 
Tho  quality  of  tlic  pod  can  bo  determined  by 
the  pt-i'«t*fii^<  nr  noii-presenco  of  a  cryntalUne 
I  rP'  .-o  lallwl  ifitre^  and    by  its  dark 

\v\  own  color.     T\\\i  tm^niuX.  <nvre  in 

ilaO|.     The  po'U  altfocootnlu  ra- 
lly matter,  soft  resin,  supar,  pim, 
■  of  lime. 

A  m-RiKmo  oxampio  of  dcicencmtioii  in 


lit  Him  iiiid  roprotiuc**  it<*  )ouiic.  nio^o  n.ay 
tc  found  underneath  it  ■■  mlnnto  red  ^¥>d- 
le«,  Ju-  ■ 

Um«  I 


Ugn,  nhnvul  AWH*.  the  body  loitcM  lU  thick* 
UOM,  and  Ibcy  appear  aa  if  without  life. 

ToTtM  aro  daftiDMS  by  Mr.  J.  {\.  Kraxr 
M  "a  oUm  of  material  objt^etN  wfaich  a  aar. 
ag«  ro^orda  wtih  Mpemlitioiu  ruapcet,  bo* 


Herlng  that   there  eristtf  between  hin  cad  ' 
cTcrv  member  of  the  clase  an  inthnotv  od 

al:.  '  -     ^  '  -  '  ■^^n.*'     Hiey are tftbd^ 

PI  I  !^.  fiignala  ol 

ai^Lj, ,  .  ■    .^Ugiou,  boada 

ion,  aiK  -  of  marTiage-lAvfi 

the  iWKi:i  '  ons.     The   rr^tiHi 

toma  eiitftti  autong  most  pr^ 

and  in  similar  form!)  with  it  > 

can    Indians,    Au-:     '"  All 

Aiab^  hill   tribcf«  ■  ion 

many  other  pcopk-.     .i.j -n  "•■ 

lomhio,  where  descent  ii  in  \ 

it  goed  eo  far  that  if  a  ni»r> 

himself  with  his  own  V:  i  off  fn 

his  own  hor«e,  orto  htir  ii  any  ws^,^ 

hifr  mother*a  clan  dcmnnd  b]'<od'moiiry  I 

him  for  injuring  one  of  tltcir  toteiiM, 


OBITCAET   NOTES. 

Pnor.  Tax  Quvkstxi>t.  of  TCbinfren,  pm 
of  the  niofft  famoos  of  German  poloonioU- 
gititJtt  dii.'d  December  2151,  at  an  adva 
ag«^  He  wa.h  the  aiilhur  of  a  work 
Jura,  and  of  a  Ilandbook  of  Petrrllj 
knnde,  or  tlic  Fcieuce  of  petrifacUoaa. ' 
had  an  especially  profound  knowledge  ol 
Uaa  of  Wtirtcnil>erg  and  its  foaafla. 

U.  Ch  Fiktez,  asdstant  In  the  »p«<tTO- 

acopicd'"  •- •  ■'  *''-  »>'-'  "* 

of  Brup 
years,     l 

fcrisii^>n,  )miL   was  invited  tu  i 
by  M.  fiouzcau,  and  entered  ii 
under  Jati'^iicn  at  Meudun.     i  < 
tant  work  was  the  con*itnu'ti> 
tlie  Bolar  spectnim  on  a  tm 
that    of    Angslrum.      Dc   ti<r 
study  of  the  »<pcctruiu  of  » "i ' 
meiita  on  iho  t}ehavior  < 
der    the   intlucnoc   of    . 
ohaogea  of  temperature. 

Db.  C.  C.  Parrt.  a  dlsttnpiiph. 
can    b<>lanii^f,   recently   died    at    DaTcnpoit^J 
Iowa,  aped  pixty-eeTcn  yars     Hr  madr  rai-^ 
uable  collections  ••' 
thority    in    the    d 
\  .■    '  .\\\  flora.     I  ' 

t  in  the  A-.  t 
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V  CHAPTERS  IN  THE  WAHFAEE  OF  SCIENOK 

Vm.  TITE  ANTIQUITY  OF  MAN   AND  EGYPTOLOGY, 

Bt  ANDREW  DICKSON  WHITE.  LL.  D.,  L.H.D., 
Kx-FRSaroDT  or  oourxu.  mrrrKMiiTT. 

'X  tLo  great  ranges  of  investigation  which  hear  most  directly 
upon  the  origin  of  man,  there  are  two  in  which  Science  within 
be  Ittbt  few  years  has  gained  final  victories. 
The  significance  of  these  in  changing,  and  ultimately  in  re- 
r^ir^rr  onc  of  the  grcatcst  currents  of  theological  thought,  can 
•e  ovoroBtimated ;  not  even  the  tide  set  in   motion  by 
luA,  I    •['•  rnicus,  and  Galileo  was  so  powerful  to  bring  in  a  new 
epoch  of  tK^lief. 

The  first  of  these  conquests  relates  to  the  antiquity  of  man  on 
MTth. 

The  fathers  of  the  early  Christian  Church,  receiving  all  parts 
our  «acre<l  books  as  equally  inspired,  laid  little,  if  any,  less 
^^  -  vths,  legends,  genealogies,  and  tribal,  family,  and 
>n8  contained  in  the  Old  Testament,  than  upon 
the  most  lofty  poems,  the  most  instructive  apologues,  and  the 
■-^^ful  utterances  of  prophets,  psalmists,  and  apostles, 
(3  of  man  upon  our  planet,  by  bringing  together  indi- 
•  M  tflapsing  time  in  the  various  books  of  the  Bible,  early 

(  w..  ...-;i  commentators  arrived  at  conclusions  varying  some- 
what, but  in  the  main  agreeing.  Some,  like  Origen,  Eusebius, 
leut  of  Aloxandria,  and  the  great  fathers  gener- 

Ily  '-- :--  three  centuries,  dwelling  especially  upon  the  Sep- 

tnagint  version  of  the  Scriptures,  thought  that  man's  creation 
tiX)k  place  about  six  thousand  years  before  the  Christian  era. 
confirmation  of  this  view  was  found  in  a  simple  piece  of 
vou  naTn.^U 
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purely  theological  reasoning:  for,  just  as  the  seven  caud*-'  i 
of  the  Apocalypse  were  long  held  to  prove  the  eadst^juce  ol  ;^, 
planets  revolving  about  the  earth,  bo  it  was  felt  that  the  six  da; 
of  creation  prefigured  six  thousand  years  duiing  which  the 
in  its  Erst  form  was  to  endure ;  and  that,  as  the  first  Adam 
on  the  sixth  day,  Christ,  the  second  Adam,  had  come  at  the 
millennial  period.  Theophilus,  Bishop  of  Antioch,  in  the  s«!0] 
century,  clinched  this  argument  with  the  text,  *'  One  day  is  with 
the  Lord  as  a  thousand  years";  hence  the  view  of  the  early 
Church,  that  the  world  was  tlien  in  its  last  period,  and  thai  the 
seventh  day — the  great  mUlennium — would  arrive  about  the  ye»r 
1000  of  our  era.  What  striking  consequences  this  belief  finally 
produced  all  scholars  of  mediaeval  history  know  well. 

On  the  other  hand,  Eusebius  and  St.  Jerome,  dwelling  moi 

I  especially  upon  the  Hebrew  text,  which  we  are  brought  up  to 

I  verOy  thought  that  man's  origin  took  place  at  a  somewhat  shoj 
period  before  the  Christian  era ;  and  St  Jerome's  overwhelming 

Lauthority  made  this  the  dominant  view  throughout  western 

r  rope  during  fifteen  centuries. 

The  simplicity  of  these  gi'eat  fathers  as  regards  chronology 
sially  reflected  from  the  tables  of  Eusebius.    In  these,  M 
Tofiihua,  and  Bacchus — Deborah,  Orpheus,  and  the 
Abimelech,  the  Sphinx,  and  CEdipuSj  appear  together  as  peraofi* 

■  ages  equally  real,  and  Uieir  positions  in  chronology  eqnaUj  asoer- 

'taiued. 

At  times  great  bitterness  was  aroused  between  those  holdifig 
the  longer  and  the  shorter  chronology,  but,  after  all,  the  differoim 
between  them,  as  we  now  see,  was  trivial ;  and  it  may  be  broadly 
stated  that  in  the  early  Church,  "always,  and  everywhere,  and 
all/'  it  was  held  as  certain,  upon  the  absolute  warrant  of 
ure,  that  man  was  created  from  four  to  six  thousand  years  befi 
the  Christian  era. 

To  doubt  this,  and  even  much  less  than  this,  was  to  risk 
nation.    St.  Augustine  insisted  that  belief  in  the  antipodes  and 
the  longer  duration  of  the  earth  than  six  thousand  • 
deadly  heresies,  equally  hostile  to  Scripture.     Phil.t 
friend  of  St.  Ambrose  and  St.  Augustine,  whose  fearful  cai 
of  heresies  served  as  a  guide  to  intolerance   throT; 
middle  ages,  condemned  with  the  same  holy  horror 

kexpressed  doubt  as  to  the  orthodox  number  of  years  si 

[begiiming  of  the  world,  and  those  who  doubted  an    "•^' 

the  literal  voice  of  an  angry  God,  or  who  qnes^  _ 

rality  of  the  heavens,  or  who  gainsaid  the  h^  i   tluii  Oi 

brings  out  the  stars  from  His  treasures  and  hai.^.  ...^jui  up 
solid  firmament  above  the  earth  every  night. 

About  the  beginning  of  the  seventh  century,  Isidore  of 
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tbe  great  theologian  of  his  time,  took  up  the  Buhject,  Ho  accej^ted 
the  dominant  view,  not  only  of  Hebrew  but  of  all  other  chro- 
nology, without  anything  like  real  criticism;  the  childlike  faith 
and  simplicity  of  his  system  may  be  imagined  from  his  summa- 
\  which  follow.    Ho  tells  us : 

"Joseph  lived  one  himdred  and  five  years,    Greece  began  to 
ItiTate  grain. 

**  The  Jews  were  in  slavery  in  Egypt  one  hundred  and  forty- 
'  yeara    Atlas  discovered  astrology. 
''Joehna  ruled  for  twenty-seven  years.     Ericthonius  yoked 

;  together. 
'  Othniel,  forty  yaars.    Cadmus  introduced  letters  into  Greece, 
'Delx>rah,  forty  years.    Apollo  discovered  the  art  of  medicine 
invented  the  cithara. 

'  Gideon,  forty  yeara    Mercury  invented  the  lyre  and  gave  it 

>  Orpheus." 

Reasoning  in  this  general  way,  Isidore  kept  well  under  the 

er  date;  and    the   great  theological   authority  of  southern 

ope  havinjj  thus  spoken,  the  question  was  virtually  at  rest 

throughout  Christendom  for  nearly  a  hundred  years. 

Early  in  the  eighth  century  the  Venerable  Bade,  the  great 
theological  authority  of  the  North,  took  up  the  problem.  Dwell- 
ing especially  upon  the  received  Hebrew  text  of  the  Old  Testa- 
ment, he  soon  entangled  himself  in  very  serious  difficulties ;  but, 
in  spite  of  the  great  fathers  of  the  first  three  centuries,  he  reduced 
tte  antiquity  of  man  on  the  earth  by  nearly  a  thousand  years,  and, 
b  spite  of  mutterings  against  him  as  coming  dangerously  near  a 
^mit  which  made  the  theological  argument  from  six  days  to  six 
I  look  doubtful,  his  authority  had  great  weight,  and  did  much 
I  fix  western  Europe  in  its  allegiance  to  the  general  system  laid 
.  by  Eusebius  and  Jerome. 
In  the  twelfth  century  this  belief  was  re-enforced  by  a  tide  of 
aght  from  a  very  different  quarter.  Rabbi  Moses  Maimonides 
other  Jewish  scholars,  by  careful  study  of  the  Hebrew  toxt, 
ived  at  conclusions  diminishing  the  antiquity  of  man  still  fur- 
r,  and  thus  gave  strength  to  the  shorter  chronology  throughout 
middle  ages:  it  was  incorporated  into  the  sacred  science  of 
ity;  and  Vincent  de  Beauvais,  in  his  great  Speculum 
•,  forming  part  of  that  still  more  enormous  work  which 
i  up  all  the  knowledge  possessed  by  the  ages  of  faith,  placed 
1  creation  of  man  at  about  four  thousand  yeara  before  our  era,* 

*  Por  ih*  dftt«  of  m&n'i  creftdoo  as  given  by  leading  ohronologinto  In  T&rionfl  branches  of 
cte  Chorc^aee  L'An  dc  Verifier  les  Dates,  Faria,  1819,  vol.  i,  pp.  27  «t  teq.  In  this  edition 
IUn  MB  sondry  typographical  crrora ;  compare  with  Watlacc,  True  Ago  of  the  World, 
,  1S44.  Am  to  preference  for  the  longer  computation  by  the  fathers  of  the  Chnrch, 
Favtj  HeDenldf  toL  0,  p.  291.    For  the  sacred  signiQcanoe  of  the  six  days  of 
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At  the  Reformation  this  view  was  not  disturbedL     The 

^maaner  of  accepting  the  sacred  text  which  led  Luther,  Melaoe 

Ihon,  and  the  great  Protestant  leaders  generally,  to  oppoee 

Jopemican  theory,  fixed  them  firmly  in  this  biblical  chronology^ 

the  key-note  was  sounded  for  them  by  Luther  when  he  said,  "  We 

know,  on  the  authority  of  Moses,  that  longer  ago  than  six  thouMcd 

^ears  the  world  did  not  exist,"    Melanchthon,  more  exact>  fizoi 

16  creation  of  man  at  39G3  B.  c. 

But  the  great  Christian  scholars  continued  the  old  endeavor  to 
lake  the  time  of  man's  origin  more  precise;  there  seemfi  to  haTB 
Ben  a  sort  of  fascination  in  the  subject  which  developed  a  lo 
array  of  chronologists,  all  weighing  the  minutest  indicationa 
our  sacred  books,  until  the  Protestant  divine,  De  Vignolles,  wh^ 
had  given  forty  years  to  the  study  of  biblical  chronology, 
clared  that  he  had  gathered  no  less  than  two  hundred  oomputA- 
tions  based  upon  Scripture,  and  no  two  alike. 

As  to  the  Roman  Church,  about  1580  there  was  pnblishedtl 
authority  of  Pope  Gregory  XIII,  the  Roman  Martyrology, 
this,  both  as  originally  pubhshed  and  as  revised  in  1640 
Pope  Urban  VIII,  declared  that  the  creation  of  man  took  pkot 
5190  years  before  Christ. 

But  of  all  who  gave  themselves  up  to  these  chronologic 
studies,  the  man  who  exerted  the  most  powerful  influence  u\ 
the  dominant  nations  of  Christendom  was  Archbishop  T '^  |q" 

1G60  he  published  his  Annals  of  the  Ancient  and  New  '1  .-rit*, 

and  it  at  once  became  the  greatest  authority  for  all  Englisb-apeak- 
ing  peoples.  Usher  was  a  man  of  deep  and  wide  theological 
learning,  powerful  in  controversy;  and  his  careful  concluaiOB, 
after  years  of  the  most  profound  study  of  the  Hebrew  ScriptTins, 
was,  that  man  was  created  4004  years  before  the  Christian  enu 
fflis  verdict  was  widely  received  as  final;  his  dates  were  insertad 
in  the  margins  of  the  authorized  version  of  the  English  Biblo 
and  were  soon  practically  regarded  as  equally  inspired  with  thfl 

sred  text  itself;  to  question  them  seriously  was  to  risk  prefe 
ment  in  the  Church  and  reputation  in  the  world  at  largei. 

The  same  adhesion  to  the  Hebrew  Scriptures  which  had  infln 
enced  Usher,  brought  loading  men  of  the  older  Church  to  tho  i 
view;  men  who  would  have  burned  each  other  at  the  stake  ta 


creation  In  ucerUining  the  Kntiqaltr  of  man,  »oe  eepcGUUy  Eicken,  Oc«chlch44 
mittcUltarUcbcn  Weltuuchaaang ;  Uso  W&llaoo,  True  Age  of  the  WorlU,  pp.  2,  8,    ffl 
the  r\tm%  of  St  Aogustioe,  teo  Topln&rd,  Aathropologief  citing  tlio  Dc  CIt.  DvL,  liU  tfl 
.  rlU,  lib.  xW,  c.  X.     For  the  viowa  of  rhilostriiu,  see  the  De  HtiTt  \i\%  \\X,i 

ri|  in  Miguc     For  Eufcbias's  simple  crcdQlltj,  bcc  the  tnM<vi 
Ohrockloltf ,  roX.  JI,  pp.  83S,  820.     For  Bedo.  m«  Usher's  Chr- 
True  Age  of  the  World,  p.  <».    For  bUlure  of  8eTiU«.M0  U 
also  Db.  a,  M7. 
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their  differences  on  other  points, agreed  on  this:  Melanchthon  and 
Toetatusy  Lightfoot  and  Jansen,  Salmeron  and  Scaliger,  Petavius 
anil  Kepler,  inquisitors  and  reformers,  Jesuits  and  Jansenists, 
prieetii  and  rabbis,  stood  together  in  the  belief  that  the  creation 
of  man  was  proved  by  Scripture  to  have  taken  place  between  3900 
and  4004  years  before  Christ. 

In  8pito  of  the  severe  pressure  of  this  lino  of  authorities,  ox- 

Badlng  from  St.  Jerome  and  Eusebius  to  Usher  and  Petavius,  all 
in  favor  of  this  scriptural  chronology,  even  devoted  Christian 
1^'  '  -.  had  sometimes  felt  obliged  to  revolt.  The  first  great 
E<  f  difficulty  was  increased  knowledge  regarding  the  Egyp- 

tian monuments.  As  far  back  as  the  last  years  of  the  sixteenth 
century,  Joseph  Scaliger  had  done  what  he  could  to  lay  the 
foundations  of  a  more  scientific  treatment  of  chronology,  insist- 
ing especially  that  the  historical  indications  in  Persia,  in  Babylon, 
and,  above  all,  in  Egypt,  should  be  brought  to  bear  on  the  ques- 
tion. More  than  that,  ho  had  the  boldness  to  urge  that  the 
chronological  indications  of  the  Hebrew  Scriptures  should  be 
fully  and  critically  discussed  in  the  light  of  Egyptian  and  other 
records,  without  any  undue  bias  from  theological  considerations. 
His  idea  may  well  bo  called  inspired,  yet  it  had  little  effect  as  re- 
gards a  true  view  of  the  antiquity  of  man,  even  upon  himself,  for 
the  theological  bias  prevailed  above  all  his  reasonings,  even  in 
his  own  mind.  Well  does  a  brilliant  modern  writer  declare  that, 
"  among  the  multitude  of  strong  men  in  modern  times  abdicating 
their  reason  at  the  command  of  their  prejudices,  Joseph  Scaliger 
is  perhaps  the  most  striking  example." 

Elorly  in  the  following  century  Sir  Walter  Raleigh,  in  his 
nibtory  of  the  World  (1G03-1616),  pointed  out  the  danger  of  ad- 
hering to  the  old  system.  He,  too,  foresaw  one  of  the  results  of 
modem  Investigation,  stating  it  in  these  words,  which  have  the 
ring  of  prophetic  inspiration :  "  For  in  Abraham's  time  all  the 

aen  known  parts  of  the  world  were  developed.  ,  .  .  Egypt  had 

Bony  magnificent  cities,  .  ,  .  and  those  not  built  with  sticks,  but 
of  hewn  stone,  ,  .  .  which  magnificence  needed  a  parent  of  more 
antiquity  than  these  other  men  have  supposed."  In  view  of  these 
considerations,  Raleigh  followed  the  chronology  of  the  Septuagint 

praion,  which  enabled  him  to  give  to  the  himian  race  a  few  more 
4r9  than  were  usually  allowed. 

About  the  middle  of  the  seventeenth  century  Isaac  Vossius, 
ci  f  v  4  eminent  scholars  of  Christendom,  attempted  to 
I  _  _  iling  belief  into  closer  accordance  with  ascertained 
facte,  but  save  by  a  chosen  few  his  efforts  were  rejected.  In  some 
parts  of  Europe  a  man  was  by  no  means  safe  from  Iwdily  harm 
in  holding  new  views  on  chronology.  As  an  example  of  the  ex- 
tresne  preasore  exerted  by  the  old  theological  system  at  times 
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ipon  honest  scliolttrs,  we  may  take  tho  case  of  L;  r<j,  • 

Fabout  the  middle  of  the  Beventeenth  century,  put  :  . ...  ids 
on  the  Pre-Adamites — an  attempt  to  reconcile  sundry  well-knoTm 
difficulties  in  Scripture  by  claiming  that  man  existed  on  oorlh  ke- 
fore  the  time  of  Adam.  He  was  taken  in  hand  at  once;  gn 
theologians  rushed  forward  to  attack  him  from  all  parla 
Europe  ;  within  fifty  years  thirty-six  different  rofutationa  of  \ 
arguments  had  appeared  ;  the  Parliament  of  Paris  burned 
book,  and  the  Grand  Vicar  of  the  archdiocese  of  Mechlin  Ihr 
him  into  prison  and  kept  him  there  until  he  was  forced,  not  onlj 
to  retract  his  statements,  but  to  abjure  his  Protestantism. 

But,  in  spite  of  warnings  like  this,  wo  see  the  new  idea  crop- 
ping out  in  various  parts  of  Europe.  In  1672  Sir  John  Marftham 
published  a  work  in  which  he  showed  himself  bold  and  honest 
After  describing  the  heathen  sources  of  Oriental  history',  he  turw 

j^to  the  Christian  writers,  and,  having  used  the  history  of  £g^>l>t  to 
Bhow  that  the  great  Church  authorities  were  not  exact,  he  ends 

"one  important  argument  with  the  following  words :  **  Thus  the 
most  interesting  antiquities  of  Egypt  have  been  involved  in  the 
deepest  obscurity  by  the  very  interpreters  of  her  chronology,  who 
have  jumbled  everything  up  [qui  ovinia  susquc  deque  permwentf- 
runt),  so  as  to  make  them  match  with  their  own  reckonings  of 
Hebrew  chronology:   truly  a  very  bad  example,  and  quite  xm- 

|Worthy  of  religious  writers." 

This  sturdy  protest  of  Sir  John  against  the  dominant  system 
and  against  the  "jumbling"  by  which  Eusebius  had  endeavored 
to  cut  down  ancient  chronology  within  safe  and  sound  orthodox 
limits,  had  little  effect.  Tliough  eminent  chronologists  of  tbt» 
eighteenth  century,  like  Jackson,  Hales,  and  Drummond,  gave 
forth  multitudes  of  ponderous  volumes  pleading  for  a  period 
somewhat  longer  than  that  generally  allowed,  and  insisting  that 
the  received  Hebrew  text  was  grossly  vitiated  as  regards  chronol- 
ogy, even  this  poor  favor  was  refused  them ;  the  great  mass  of 
believers  found  it  more  comfortable  to  hold  fast  the  faith.  con» 
mitted  to  them  by  Usher,  and  it  remained  settled  that  man  WM 
created  about  four  thousand  years  before  our  era. 

This  tide  of  theological  reasoning  rolled  on  through  the  eight- 
eenth century,  swollen  by  the  biblical  r  ^  ^  '  ''ugoooH 
mentators,  Catholic  and  Protestant,  unr  iiiajerty^ 
and  force  into  our  own  nineteenth  century ;  and  it  waa  woU  i 
ceived.  At  the  very  beginning  of  our  century  it  gained  n€i^ 
strength  from  various  groat  men  in  the  Church,  among  wh« 
may  bo  especially  named  Dr.  Adam  Clarke,  who  declar« 
preclude  the  possibility  of  a  mistake,  the  unerring  Spi 
directed  Moses  in  tho  selection  of  his  facta  and  the  aec  'jrtai: 
of  hill  dates." 
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All  opposition  to  the  received  view  seemed  broken  down ;  and 
t^AS  late  as  1835,  indeed  as  late  as  1850,  came  an  announcement  in 
^Bha  work  of  one  of  the  most  eminent  Egyptologists,  Sir  J.  Q. 
^■Wilkinsou,  to  the  effect  that  he  had  modified  the  results  he  had 
V^obtained  from  Egyptian  monuments,  in  order  that  his  chronology 
might  not  interfere  with  the  received  date  of  the  Deluge  of  Noah.* 
But  all  investigators  were  not  so  docile  as  Wilkinson,  and 
ere  soon  came  a  now  train  of  scientific  thought  which  rapidly 
ndermined  all  this  theological  chronology.  Not  to  speak  of 
ther  noted  men,  we  have  early  in  the  present  century  Yonng,^ 
hampollion,  and  Rosellini,  beginning  a  new  epoch  in  the  study' 
the  Egj^tian  monuments.  Nothing  could  be  more  cautious 
their  procedure,  but  the  evidence  was  soon  overwhelming  in 
of  a  vastly  longer  existence  of  man  in  the  Nile  Valley  than 
could  be  made  to  agree  with  even  the  longest  duration  then 
allowed  by  theologians. 

First  of  all,  in  spite  of  all  the  suppleness  of  men  like  Wilkin- 
son, it  became  evident  that,  whatever  system  of  scriptural  chr 
Apology  was  adopted,  Egypt  was  the  seat  of  a  flourishing  civiliza-  ^ 
HUon  at  a  period  before  Uie  "Flood  of  Noah,"  and  that  no  such 
^^Bpd  had  ever  interrupted  it.  This  was  bad,  but  worso  remained 
^Vnind;  it  was  soon  clear  that  the  civilization  of  Egypt  began 
earlier  than  the  time  assigned  for  the  creation  of  man,  even  ac- 
oordiDg  to  the  most  liberal  of  the  sacred  chronologists. 

As  time  went  on,  this  became  more  and  more  evident :  the  long 
duration  assigned  to  human  civilization  in  the  fragments  of 
Manetho,  the  Egyptian  scribe  at  Thebes  in  the  third  century  b.  c, 
was  discovered  to  be  more  accordant  with  truth  than  the  chronol- 
O(^io8  of  the  great  theologians ;  and,  as  the  present  century  has 
gone  on,  scientific  results  have  been  reached  absolutely  fatal  to 
the  chronological  view  based  by  the  universal  Church  upon  Script- 
ure for  nearly  two  thousand  years. 


*  For  Ughifoot,  9«e  his  Prolegomeaa  rolating  to  the  a^  of  the  world  at  the  btrib  of 
I  also  In  Uio  edition  of  his  works,  London,  1822,  toL  It,  pp.  64,  112.  For 
fleKAger.  M«  tb«  De  Emciidiitioae  Teraporum,  1563;  also  Hark  Patttiion,  EsfAys,  Oxford, 
MW,  vol.  I,  pp.  162  rf  $eq.  For  Raleigh's  miBgivings,  bcc  his  History  of  tho  World,  Lon- 
doo,  1«!«,  p.  !*a7.  Book  11  of  Pan  I,  section  7  of  chapter  i ;  also  Clinton's  Fanti  Hellenicl, 
11,  29a.  Kor  Csh^ff,  me  hia  Annales  Vet.  et  Nor.  Test.,  London,  1650.  For  Marsbam, 
mm  bU  Caiion  Chronicus  AegjpUacas  EbralcuA  Graccus  et  DiequiFitionea,  London,  1672. 
For  La  IVyrAre,  see  especially  QoatrcfagPK,  In  Reime  des  Deox  Mondos  for  1861,  a*  cited 
fat  Ttoplnanl,  Antbropolofde,  p.  69.  For  J*ck»ou,  Hales,  and  others,  sec  Wallace's  Trne 
A^  of  the  World.  For  Wilkinson,  ace  Tsrioua  editions  of  his  work  on  Egypt,  For  Vlg- 
baUh;  tee  Leblob,  toL  iii,  p.  617.  As  to  the  declarations  in  favor  of  the  reoetit  origin  of 
aao,  aanctSoned  by  Popes  Gregory  XIII  and  Crhan  VITl,  see  Sirauchtus.  rited  In  Wallace, 
pL  fT.  For  the  general  ogreeinent  of  chitroh  authorities,  &s  stjited,  see  L'Art  de  Verifier 
lei  iMmy  aa  above.  As  to  difScultic«  of  scriptural  chronology,  tee  Bvald,  History  of 
I  ttmoflUtion,  London,  1689,  pp.  204  d  try. 
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As  is  well  known,  the  first  of  the  V  :i  kings  of  whom 

mention  is  made  upon  the  monuments  oi    Ue  Valley  is  Mena, 

or  Menes.    Manetho  had  given  a  statement,  accordio^  to  which 
Mena  must  have  lived  nearly  six  thousand  years  before  the  Chris- 
tian era;  this  was  looked  upon  for  a  long  time  as  utterly  ioad* 
miseible,  since  it  was  so  clearly  at  variance  with  the  ckronolo^ 
of  our  own  saorod  books  ;  but,  as  time  went  ot;/* 
of  the  original  work  of  Manetho  were  more  car* 
distinguished  from  corrupt  transcriptions,  the  lists  of  kings  at 
Kamak,  Sacquarah,  and  the  two  temples  at  Abydos  were  brought 
to  light,  and  the  lists  of  court  architects  were  discovered.  Amon^     m 
all  these  monuments  the  scholar  who  visits  Egypt  is  most  iin-fl 
pressed  by  the  sculptured  tablets  giving  the  lists  of  kings.     Each  " 
shows  the  monarch  of  the  i)oriod  doing  homage  to  the  long  lin«.»af 
his  ancestors.    Each  of  these  sculptured  monarchs  has  near  him  a 
tablet  bearing  his  name.    That  great  care  was  always  taken  to 
keep  these  imposing  records  correct  is  certain ;  the  loyalty  of  sub- 
jects, the  devotion  of  priests,  and  the  family  pride  of  kings  -wert 
all  combined  in  this,  and  how  effective  this  care  was  is  seen  hi 
the  fact  that  kings  now  known  to  be  usurpers  are  carefully 
omitted.     The  lists  of  court  architects,  extending  over  the  pe- 
riod from  Seti  to  Darius,  throw  a  flood  of  light  over  the  ot 
roc^ordfl. 

Comparing,  then,  all  these  sources,  and  applying  an  ave] 
from  the  lengths  of  the  long  series  of  well-known  reigns  to  ibe 
reigns  preceding,  the  most  careful  and  cautious  scholars  iuiTtt 
satisfied  themselves  that  the  original  fragments  of  Manetho  rep- 
resent the  work  of  a  man  honest  and  well  informed,  and,  after 
making  all  allowances  for  discrepancies  and  the  overlapping  of 
reigns,  it  has  become  clear  that  the  period  known  as  the  reign  of 
Mena  must  be  fixed  at  about  five  thousand  years  B.  c.  In  this  th« 
three  great  Egyptologists  of  our  time  concur;  Mariette,  the  emi- 
nent French  authority,  puts  the  date  at  5004  B.  c,  and  with  thia 
the  foremost  English  authority,  Sayce,  agrees;  Brugsch,  the  lead- 
ing German  authority,  puts  it  ut  about  4500  B.  c.  We  have  it,  then, 
a«  the  result  of  a  century  of  work  by  the  most  acute  and  trained 
Eg)'ptologist8,  and  with  the  inscriptions  upon  the  temples  A&d 
papyri  before  them,  both  of  which  are  now  read  with  as  mnch 
facility  as  many  mediaeval  manuscripts,  that  tlie  reign  of  Mena 
must  be  placed  close  upon  seven  thousand  years  ago. 

But  the  significance  of  this  conclusion  can  not  bo  fully  undor- 
stootl  until  we  bring  into  connection  with  it  some  othtT  facts  re- 
vealed by  the  Egyptian  monuments. 

The  first  of  these  is  that  which  struck  Sir  Walter  Raleigh — 
that,  oven  in  the  time  of  the  first  dynasties  in  the  Nile  Valley,  a 
high  civilization  had  already  been  developed.    Take,  firsts  maai 
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i 
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If:  we  find  sculptured  upon  the  early  monuments  tj^pes  of  j 
yarious  races — Egyjitians,  Israelites,  negroes,  and  Libyans — 
as  clearly  distinguishable  in  these  paintings  and  sculptures  of 
from  four  to  six  thousand  years  ago  as  the  same  types  are  at  the 
present  day.    No  one  can  look  at  these  sculptures  upon  the  Eg}'p- 
tian  monuments,  or  even  the  fac-similes  of  them,  as  given  by  Lep- 
sios  or  Prisso  d'Avennes,  -without  being  convinced  that  they- 
iCAte,  even  at  that  remote  period,  a  difference  of  races  so  great' 
t  long  previous  ages  must  have  been  required  to  produce  it. 
Take,  next,  the  social  condition  of  Egypt  revealed  in  these  j 
early  monuments  of  art:  they  force  us  to  the  same  conclusion.' 
Those  earliest  monuments  show  that  a  very  complex  society  had 
even  then  been  developed    We  not  only  have  a  separation  be- 
I     tireen  the  priestly  and  military  orders,  but  agriculturists,  manu- 
^Kacturers,  and  traders,  with  a  whole  series  of  subdivisions  in 
^pbach  of  these  classes.    The  early  tombs  show  us  sculptured  and 
Hpainted  representations  of  a  daily  life  which  even  then  had  been 
'     developed  into  a  vast  wealth  and  variety  of  grades,  forms,  and 
uaagee. 

Take,  next,  the  political  and  military  condition :  one  fact  out  of 

many  reveals  a  policy  which  must  have  been  the  result  of  long 

perience.    Just  as  now,  at  the  end  of  the  nineteenth  century, 

e  British  Gk)vernment,  having  found  that  they  can  not  rely 

pon  the  native  Egyptians  for  the  protection  of  the  country,  are^ 

illing  the  negroes  from  the  interior  of  Africa  as  soldiers,  so  the 

lebrated  inscription  of  Prince  Una,  as  far  back  as  the  sixth 

dynasty,  speaks  of  the  Maksi  or  negroes  levied  and  drilled  by 

tens  of  thousands  for  the  Egyptian  army. 

Take,  next,  engineering :  here  we  find  very  early  operations  in 
e  way  of  canals,  dikes,  and  great  public  edifices,  so  bold  in  con- 
ption  and  thorough  in  execution  as  to  fill  our  greatest  engineers 
f  these  days  with  astonishment.  The  quarrying,  conveyance, 
^ting,  jointing,  and  polishing  of  the  enormous  blocks  in  the 
terior  of  the  Qreat  Pyramid  alone  are  the  marvel  of  the  fore- 
most stone-workers  of  our  century. 

As  regards  architecture,  we  find  not  only  the  pyramids,  which 
date  from  the  very  earliest  period  of  Egyptian  history,  and  which 
are  to  this  hour  the  wonder  of  the  world  for  size,  for  boldness,  for 
exactness,  and  for  skillful  contrivance,  but  also  the  temples  with 
long  ranges  of  colossal  columns  wrought  in  polished  granite,  with 
wonderful  beauty  of  ornamentation,  with  architraves  and  roofs 
vast  in  size  and  oxipusite  in  adjustment,  which  by  their  propor-  ^ 
^ons  tax  the  imagination,  and  lead  the  beholder  to  ask  whether 
thiB  can  be  rc^al. 

As  to  sculptnre,  we  have  not  only  the  great  Sphinx  of  Gizeh, 
wonderful  by  its  boldness  and  plastic  character,  dating  from 
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history p  but  ve  have  r&ng 

spliiuxt^s,  heroic  statuea^  and  bas-reliefs,  sliowing  that  even  : 
early  ages  this  branch  of  art  had  reached  an  amazing  dc 
ment 

As  regards  the  perfection  of  these,  Lfkbke,  the  most  emi 
Gkrman  authority  on  plastic  art,  referring  to  the  early  wo: 
tho  tombs  about  Memphis,  declares  that,  "as  nionumev 
poriod  of  tho  fourth  dynasty,  they  are  an  evidfuco  of 
perfection  to  which  the  sculpture  of  the  Egyptians  had  attij 
Bnigsch  declares  that  **  every  artistic  protluction  of  tli 
days,  whether  picture,  writing,  or  sculpture,  bears  the 
the  highest  perfection  in  art."    Maspero,  the  most  eminent  F; 
authority  in  this  field,  while  expressing  his  bolief  that  the 
was  sculptured  oven  before  the  time  of  Mena,  declares  tlmt** 
art  which  conceived  and    carved  this  prodigious  statae  was  a 
finished  art,  an  art  which  had  attained  self-mastery  and  •:"""  — *" 
of  its  effects"  ;  and  Sir  James  Fergusson,  the  highest  Eii. 
thority,  declares,  "  We  are  startled  to  find  Egyptian  art  nearly  m 
perfect  in  the  oldest  periods  as  in  any  of  the  later." 

The  evidence  as  to  the  high  development  of  Egyptian  sculptun 
in  tha  earlier  dynasties  becomes  every  day  more  overwheliuDgr 
What  oxtjuisito  genius  the  early  Egyptian  sculptors  showed  k 
their  lessor  statues  is  known  to  those  who  have  seen  those  moet 
precious  sjwcimens  in  the  Boulak  Museum  at  Cairo,  which  w«f» 
wrought  before  the  conventional  type  was  adopted  in  obedicnc? 
to  religious  considerations. 

Take,  next,  decorative  and  especially  ceramic  art :  as  oarly  u 
the  fourth  and  fifth  dynasties  we  have  vases,  cups,  and  other  VQft- 
sels  showing  cxcjuisite  beauty  of  outline  and  a  general  sense  of 
form  equal  to  Etruscan  and  Grecian  work  of  tho  best  perioda 

Take,  next,  astronomy :  to  say  nothing  of  the  other  evidetxcoe 
a  long  dovelt^praont  of  thought  in  this  field,  we  may  go  back 
the  very  earliest  period  of  Egj'ptian  civilization,  and  we  find 
the  four  sides  of  the  Great  Pyramid  are  adjusted  to  the  cardi 
points  with  tho  utmost  precision,  "  The  day  of  the  equinox  can  b? 
taken  by  observing  the  sun  set  across  the  face  of  the  pyramid, 
and  the  neighboring  Arabs  adjust  their  astronomical  dateis  by  its 
shadow." 

The  same  view  is  confirmed  by  philologists.  To  use  words  of 
Max  DQncker :  "  Tlie  oldest  monuments  of  Egypt,  and  they  are  the 
oldest  monuments  in  the  world,  exliibit  the  Egypt:  '  r'Xiaessioii 
of  the  art  of  writing."    It  is  found  also  by  the  ii/.  ita  of  the 

'ly  dynasties  that  the  Egy}>tian  language  had  even  at  that  • 

0  boon  developed  in  all  essential  particulars  to  the 
point  it  over  attained.  What  long  periods  it  must  hare 
for  such  a  development  every  scholar  in  philology  can 
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I  Ab  regards  medical  science,  wo  have  the  Berlin  papyrus,  which, 
Ihough  of  a  later  period,  refers  with  careful  specification  to  a 
medical  literature  of  the  first  dynasty, 

So,  too,  as  regards  archaeology :  the  earliest  known  inscrip- 
tions point  to  still  earlier  events  and  buildings,  indicating  a  long 
Beqnence  of  previous  events. 

And,  finally,  as  to  all  that  pertains  to  the  history  of  civiliza- 
tion, no  man  of  fair  and  ojxjn  mind  can  go  into  the  museums  of 
Boulak  or  the  Louvre  or  the  British  Museum  and  look  at  the 
onuments  of  those  earlier  dynasties  without  seeing  in  them  the 
Its  of  a  development  in  art,  science,  laws,  customs,  and  lan- 
e,  which  must  have  required  a  vast  period  before  the  time  of 
.  for  their  development.  And  this  conclusion  is  forced  uix>n 
\  all  the  more  invincibly  when  we  consider  the  slow  growth  of 
in  the  earlier  stages  of  civilization  as  conij>arod  with  the 
slowness  of  growth  which  has  kept  the  natives  in  many 
of  the  world  in  that  earliest  civilization  to  this  hour.  To 
1  w©  must  add  the  fact  that  Egyptian  civilization  was  espe- 
ily  immobile;  its  development  iuto  castes  is  but  one  among 
Qf  evidences  that  it  was  the  very  opposite  of  a  civilization 
ioped  rapidly. 

Afi  to  the  length  of  the  period  before  the  time  of  Mena,  there  is, 
of  coarse,  nothing  exact.  Manetho  gives  lists  of  great  personages 
bifore  that  first  dynasty  extending  over  twenty-four  thousand 
ywra.  Bunsen,  one  of  the  most  learned  of  Christian  scholars,  de- 
clares that  not  less  than  ten  thousand  years  were  necessary  for  the 
darelopment  of  civilization  up  to  the  point  where  wo  find  it  in 
^Meoa's  time.  No  one  can  claim  precision  for  either  of  these  state- 
BBts,  but  they  are  valuable  as  showing  the  impi*ession  of  vast 
lity  made  upon  the  most  competent  judges  by  the  careful 
iy  of  those  remains.  No  unbiased  judge  can  doubt  that  an 
''  y  long  period  of  years  must  have  been  required  for  the 
j-ni  of  civilization  up  to  the  state  in  which  we  there 
fizuiit. 

The  investigations  in  the  bed  of  the  Nile  confirm  these  views. 
Tli&t  some  unwarranted  conclusions  have  at  times  been  an- 
uoonced  is  true ;  but  the  fact  remains  that  again  and  again  rude 
pottery  and  other  evidences  of  early  stages  of  civilization  have 
hm  found  in  borings  at  places  so  distant  from  each  other,  and  at 

R80  great,  that  for  such  a  range  of  concurring  facts,  consid- 
connection  with  the  rate  of  earthy  deposit  by  the  Nile, 
i  no  adequate  explanation  save  the  existence  of  man  in  that 
Tulley  thousands  on  thousands  of  years  before  the  longest  time 
admitted  by  our  sacred  chronologists. 

Nor  have  these  investigations  been  of  a  careless  character.    Be- 
the  years  1851  and  1854,  Mr.  Horner,  an  extremely  cautious 
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English  g'oologist,  sank  ninety-six  shafts  in  four  rows  at  imcrrali 
of  eight  English  miles^  at  right  angles  to  the  Nile,  in  the  nei^ 
borhood  of  Memphis.  From  these  pottery  was  brought  up  frc©  \ 
various  depths,  and  beneath  the  statue  of  Rameses  II  at  Mem*  I 
phis  at  a  depth  of  thirty-nine  feet.  At  the  rate  of  the  Nile  «W- 1 
posit  a  careful  estimate  has  declared  this  to  indicate  a  period  of] 
over  eleven  thousand  years.  As  eminent  a  (lerman  authority  ia  I 
geography  as  Peschel  characterizes  objections  to  such  deducUottj 
aa  groundless.  However  this  may  be,  the  general  results  of  tliMl 
investigations,  taken  in  connection  with  the  other  results  of^ 
search,  are  most  convincing. 

And,  finally,  as  if  to  make  assurance  doubly  sure,  a  s©rie8"flF 
archaH)logist6  of  the  highest  standing,  French,  German,  English,] 
and  American,  have  within  the  past  twenty  years  discovered  relics  I 
of  a  savage  period,  of  vastly  earlier  date  than  the  time  of  Mezu, 
prevailing  throughout  Egypt,    These  relics  have  been  discovered 
in  various  parts  of  the  country,  from  Cairo  to  Luxor,  in  great  j 
numbers.     They  are  the  same  sort  of  prehistoric  implements  j 
which  prove  to  us  the  early  existence  of  man  in  so  many  oUnri 
parts  of  the  world  at  a  geological  period  so  remote  that  the  fi  j 
given  by  our  sacred  chronologists  are  but  trivial.    The  last 
most  convincing  of  these  discoveries,  that  of  flint  implements  in 
the  drift,  far  down  below  the  tombs  of  early  kings  at  Thebea,  will  i 
be  referred  to  later.    What  such  discoveries  prove,  we  shall  coih  j 
aider  in  the  next  chapter.* 

*  A«  to  Manetho,  see  for  ■  rery  full  Kocount  of  his  reUtioiu  to  other  iIiiiiiiiiIi^mK. 
Palmer,  "  Egyptian  Cfaroniclcff/'  rot  i,  disp.  ii.  For  a  more  recent  uid  readable  noooori^ 
Ke  fimgicb,  Egypt  under  the  Pharaoha,  Eoglieh  ediUon,  London,  18T9»  dtap.  It.  fcr 
IfBta  of  king!  at  Abjdoa  and  cbcwhcrc,  also  the  lists  of  architccta,  eoo  Bnagach,  Pttfin 
Marlettc,  and  others;  also  Ulustnitione  in  Lepdua.  For  the  Tariooi  raes  t|paa  gHtt 
ou  early  fDODiimenta,  aee  the  colored  engraviDgfl  In  Lcptioa,  DcnkmAlcr;  Also  Priat 
d^Aveooos,  and  the  frontlfpSeoe  in  the  Engliah  edition  of  Bnisaeh ;  aee  alio  lUtcnaBl  f*- 
jcardiog  the  same  subject  in  Tylor,  Anthropology,  chap.  t.  For  the  fDUoeaa  of  d«T«lvpaNCit 
In  Egyptian  dvllixation  In  the  earliest  dynaatlea,  see  RawltoBon'a  Egjrpt,  Lundoo,  186], 
chap,  xili ;  also  Brugsch  and  other  works  cited.  For  the  perfection  of  Egyptian  eaglMev> 
log,  t  rfly  not  merely  open  my  own  obeervftttonf  bat  on  what  \%  far  more  Important,  the  ti^ 
tlmony  of  my  friend  the  Hon.  J.  G.  Battcrvon,  probably  the  largest  atid  mosi  e«p«riebaal 
worker  In  granite  in  tlie  (Tnfted  StAtea,  who  acknowledges,  from  penwnal  observatkMi,  tktf 
the  early  Egyptian  work  is,  !n  boldness  and  perfection,  far  beyond  anything  known  iba^ 
and  a  aource  of  perpetual  wonder  to  him.  As  to  the  perfection  of  Egyptinn  archltecOif, 
Me  Tcry  striking  statementa  in  Fcrpisson«  Uistory  of  Architeotun-,  Bmik  I,  chap,  t  As 
to  the  pyramtda,  showing  a  very  high  grade  of  culture  already  reached  under  thv  MrOttrt 
d^najttie*.  »ee  LHbki*,  "(}oa.  dor  Arch.,"  Book  I.  At  to  sculpture,  see  fur  rfinr<L-«/<nt«dani 
pbolographfl  piibli>ihed  by  the  BoohUc  Museum,  and  such  works  aa  the   I  i  dr 

V^gyptc,  liftpaiitsS  Dcnkrailer,  and  PHsse  d'Arennos;  Me  also  as  a  mnat  wk..>»...^  .mall 
work,  ea«y  of  ac<3e8i,  Maspero,  Archseology,  translated  by  Ifisa  A.  B.  Edwards.  New  York 
and  IxKidon.  1887.  chaps.  I  and  i[.  See  eapeciany  in  PrtsM,  vol.  U,  the  atotna  of 
the  Scribe,  and  the  j^up  of  *'Tea  "  and  his  wife.  Aa  to  tbu  aHistle  vmloe  ol  tfa* 
see  Maaptro,  as  abore,  pp.  202,  S09.    See  also  similar  lileaa  in  LObke**  BlMofy  el  ^o^ 
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GLASS-MAKING. 

Bt  C.   nANFOBD    HENDERSON, 
or  ruvBJcB  jlnd  chxhibtby  in  tue  ruiua^Eij'HiA  majvual  rsAuriMti  ecuooL. 

IV,~IN   THE  ATEUEB  OF  A   GLA89-WORKK11. 

'HKRE  are  few  objects  of  manufacture  which  better  than 
glass  illustrate  the  immense  preponderance  in  value  of  hu- 
xn  labor  over  crude  material.  It  is  a  substance  which  might 
Brve  economists  as  a  parallel  to  their  favorite  illustration  of  the 
comparative  values  of  a  steel  watch-spring  and  the  bit  of  iron- 
IjoAring  earth  from  which  it  is  wrought. 

In  the  caae  of  glass,  the  crude  materials  are  so  plentifully  dis- 
iributf-d  iu  nature  as  to  be  almost  valueless.  The  basis  of  the 
cornpimnd,  sand,  is  so  very  abundant  that  it  has  furnished  the 
symb«:>U  in  more  than  one  pamble,  for  quantity  without  limit. 
Liko  t1»r  unnumbered  sands  of  the  sea  was  a  vast  promise  to 
the  children  of  men.  Somewhat  less  abundant  than  the  sand  are 
the  other  chemicals  which  it  is  necessiiry  to  mix  with  it  in  order 
I  produce  that  double  silicate  which  goes  un<ler  the  general  name 
glass.  They  are,  however,  far  from  being  either  scarce  or  ex- 
peoaive.  The  alkaline  ingredient,  the  carbonate  of  soda,  is  made 
dt,  a  mineral  whose  wide  distribution  in  nature  is 
ii  ^  ^        lit  when  one  recalls  the  fact  that  the  sea,  thirty  or 

forty  times  in  bulk  the  total  elevated  mass  of  the  earth,  is  one 
Bt  storehouse  of  the  substance ;  that  salt  springs  or  brines 
3uud  at  our  very  doors— in  New  York  State,  in  Michigan,  and 
in  Virginia ;  and  that  vast  deposits  of  the  solid  rock-salt  are  to  be 
>und  in  Louisiana  and  Prussia.  The  third  ingredient,  the  limo, 
simply  calcined  limestone,  a  rock  which  forms  whole  ranges  of 
111.4,  aud  is  found  in  every  corner  of  the  globe.  For  the  produc- 
on  of  the  fine  flint  glass,  or  crystal,  which  forms  the  special  8^lb- 
?X  of  the  glass-workerV  skill,  it  is  also  necessary  to  add  a  fourth 
Igredient,  rwl  lead  or  minium.    As  this  ia  the  oxide  of  an  easily 

urr,  Tol.  I,  p.  24.     Xa  to  ftstronornicul  knowJodpo  eTidrnwil  by  tlie  Oreul  Pyrnmid,  see  ] 
TjrW,  «•  »bovi%  p.  91.     For  delin(>ationfi  of  voflos,  ctc^  ahon-tng  Grucion  proportion  and 
bcMtv  of  form  untlcr  the  fourth  and  fifth  dynaittiefl,  acc  PriRSf,  vol.  ii,  Art  Induatricl. 
Jlm  to  tbo  philological  queetinn,  ftnd  the  dcrelopnieut  of  language  in  Eg^pt,  with  the  hiero- 
gtjrpliic  arttem  of  writing,  •«•  Rawlinson's  Epypt,  London,  1881,  chap,  xiti ;  also  Le  Nor- 
wmoA\  •!«»  SU&  Diinckvr.  Ck^chiditc  dc9  Alterthrnn.*,  Abbot'^  translation,  1877.     As  to 
the  Brtdtoal  papynia  of  Berlin,  dce  Dru(;9oh,  vol.  t,  p.  R6,  but  eapeciuUj  the  Tapynia  Ebera. 
A*  10  tlw  eorrupUou  of  later  copies  of  Mnnethn  and  fidelity  of  urigiaalfi  as  attested  by  the] 
iaoBam«tirn,  w^r  finijr«rh.  chap.  \r.     Ai  to  the  accuracy  of  the  present  Egyptian  chronology* 
M  n^:  '  ,  Tol.  i,  chap,  xxxii.     Afl  to  the  pottery  found  deep  in  the 

iifls  an  i-oovcry,  nee  Pesehol,  Race*  of  Man,  New  York,  I87ft,  pp. 

For  vacdnet  atotcmeut,  ^w  also  Lalng,  Probloiaa  of  the  Future,  p.  94. 
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reducible  and  useful  metal,  it  is  naturally  considc'i    '  '  *»x- 

pensive  than  the  earthy  ingredieuts,  but  its  cost  is  .-  i:xn  i 

the  limits  of  moderation.  The  Rocky  Mountains  and  the  Miss»'  I 
irippi  Valley  furnish  lea<l  ores  in  such  abundance  that  the  rom-| 
pounds  of  the  metal  may  fairly  be  classed  among  cheap  pnxjucti 

The  total  cost  of  the  "batch"  can  not  be  more  than  a  few  eeaUl 
a  pound.    Comparo  this  with  the  value  of  the  finished  product*. 
The  finer  cut  glass  will  sell  for  perhaps  as  many  dollars  a  poaDii,| 
while  the  finest  cameo  glass  may  bring  almost  as  many  hoBdroil 
It  mu^t  not  be  supposed,  however,  that  the  difference^  ur  even  tiiai 
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greatfsr  part  of  it,  goes  into  the  i>ockot  of  the  manufacturer, 
fair  proportion  roachea  that  destination,  but  by  far  the  largtfj 
share  goes  for  meat  and  bread  and  coal,  houses  and  cloth,  to  bob-  | 
tain  the  life  of  the  army  of  men,  women,  and  children 
labor  those  dull  earths  and  oxides  are  transformed  iut' 
iant  carafes  and  bowls  which  adorn  our  dinner-tAbles. 

Much  the  greater  i>art  of  this  incroasod  value  is  conf< 
the  glass  by  the  dexterous  hand-work  exjieuded  in  \ 
rather  than  by  tlie  coarser  operations  which  attend  the  f  unuyH^I 
process*.  This,  however,  is  the  basis  of  all  that  follow.s,  and  the] 
beginnings  of  the  finest  cut-glass  bowl  or  cameo  vnao  an*  to  Wl 
sought  in  the  mixing-room,  where  the  crude  materials  an?  pnlj 
together.  In  different  establishments  the  pnjportions  vary,  a^\ 
in  the  manufacture  of  all  other  forms  of  glaas  prod  acts,  anil] 
tven  in  the  same  establishment  uniformity  is  far  from  abaolai 
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thnngh  glass  is  supposed  to  be  a  fairly  definite  chemical  com- 
ind,  each  manufacturer  has  his  own  notions  on  the  subject, 
occasionally  he  changes  his  mind,  or  perhaps  his  supplies 
le  from  a  different  locality.     The  result,  in  either  case,  would 
a  slight  change  in  the  composition  of  the  batch.     A  typical 
ture  would  be  for  every  hundred  parts  of  fine  white  sand 
>ut  forty  parts  of  alkali  (carlxinate  of  soda),  ten  parts  of  burned 
lime,  and  forty  parts  of  red  lead. 

H|  It  will  be  noticed  that  the  batch  is  essuntially  different  from 
^mt  used  in  the  manufacture  of  window  and  of  bottle  glass.    It 
differs  both  in  the  character  and  the  quality  of  the  materials  em- 
ployed.   The  ingredients  common  to  the  several  mixtures  must 
be  much  purer  for  use  in  the  production  of  table  and  household 
glusswant  of  the  finer  grades.    Care  is  fjiken  that  the  sand  shall 
oontaln  no  iron ;  and,  in  order  to  free  it  from  any  admixture  of 
loam  or  other  disadvantageous  earthy  materials,  it  is  subjected  to 
A  washing  process  before  it  is  brought  to  the  mixing-room.    By 
■Kfi  treatment  the  more  finely  divided  matter,  such  as  clay  and 
^B  like,  is  carried  off  with  the  water,  while  the  coarser  sand  settles 
^P  the  bottom  of  the  washing-troughs.    Further,  in  the  selection 
of    '  "  the  cheaper  sulphate  of  soda  is  never  substituted  for 

'*,  as  is  fre<|uently  done  in  the  manufacture  of  bottles. 
In  the  processes  of  the  atelier  the  competition  is  a  question  of 
ither  than  of  quantity.    The  element  of  human  labor  is 
i  hat  it  would  not  be  economical  to  expend  it  upon  an  in- 
ior  grade  of  glass.    The  workers,  or  rather  the  men  who  direct 
em,  go  on  the  principle  of  those  wise  domestic  economists  who 
lect  that  the  cost  of  labor  in  making  up  clothing  is  approxi- 
fct<?ly  constant,  and  who  therefore  do  not  feel  that  they  can 
^ord  to  buy  shodtly. 
The  earthy  materials — sand,  alkali,  and  lime — give  substance 
and   tnuisparency.      Fused  together,  they  form   ordinary  glass. 

Ie  additional  ingre<iient,  the  red  lead,  has  a  special  function  to 
rform    It  has  for  its  imme<Hate  object  an  increase  in  the  weight 
the  glass ;  and  since  in  general  an  increase  in  weight  means 
increoiiie  in  refracting  power,  its  ultimate  object  is  an  additional 
lliancy  in  the  product.    Every  one  has  noticed  the  heaviness 
cut  glass ;  or,  if  he  has  not,  and  enters  a  shop  to  buy  a  piece  of 
the  shop-keejKjr  is  very  apt  to  call  his  attention  to  the  fact — 
ticularly  if  the  price  be  correspondingly  heavy — assuming  that 
an  undeniable  guarantee  of  quality  and  brilliancy.    If 
t  to  the  price,  he  puts  the  piece  into  your  hands  and 
fs  confidingly,  "  Just  feel  the  weight  of  it ! "    The  argument  is 
TIC,  but  not  altogether  conclusive,  for  there  are  many 
.T3  besides  weight  upon  which  the  merit  of  the  prod- 
.  depuads.    It  is  quite  possible  to  have  the  glass  too  heavy  for 
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beauty,  since  the  dense  le^atl  compdunds  hjive  a  tei  'o  si5{ft-1 

rate  from  the  lighter  silicates,  aud,  coiisequently,  ii  ,  ;   .  .;A  in  tou^ 
large  amounts,  they  mAke  the  glass  streaky  and  mottled*     In  gim- 
eral,  lead  glass  for  domestic  uses  has  a  specific  gravity  of  fr^m 
to  four — that  is,  it  is  from  three  to  four  times  tkB  heavy  aa, 
equal  bulk  of  water.    The  brilliancy  given  to  the  glass  by  i 
*incr4^ased  density  has  attached  the  name  crystal  to  this  particular ' 
product. 

It  is  essential  that  the  several  ingredients  should  be  thorongUy 
mixed,  and  to  this  end  the  operation  is  carried  out  na*    ' 

The  mater 
'  into   the    upi)er  ml 

of  ft  slowly  revolving 
hojiper,  wliose  axis  is 
slightly  inclined  to 
the  horizontal,  and 
are  thoroughly  mixed 
by  the  time  they  reacli 
the  discliarging  end. 
A  dainty  pink  pov- 
der  falls  into  the  re- 
ceiving bins.  lia  wib-_ 
sequent  baptism 
fire  ti;:  " 
Dpaqut 

parent.  The  furnac«ft] 
f-mploye*J     for 
jjur^tose    are    of 
type  common  to  ot 
■*^nsft-raeltingpi 

-simply  a  rin'^uln 
uud   intcn: 
chamber,  hii. . 
by  a  stack,  &ud  pr 
"vidotl  with  radial  openings  to  permit  the  blowers  to  dij»  their  blow^ 
pipes  into  the  molten  contents  of  the  fire-clay  crucible-pots. 

The  scene  around  this  industrial  caldron  is  quite  x%a  busy  i 
that  which  has  its  center  iu  tlu*  bottle  furnaco.  and  ii?  • 
varied.    The  workers  are  fasliioniug  objects  of  the  m 
shape  and  for  the  most  unlike  purposes.    Some  are  blowing  lump 
chimneys,  others  gaslight  globes,  or  decauf.ors  or  'T  ' 
center  of  the  upartmont  a  large  press,  with  t'ngra\  ■ 
squeezing  the  [)Iastic  "  metal " — ^for  so  the  glass-blower 
his  still  fluid  glass — into  decorative  panels  for  car-wiuMi 
transoms.     As  one  pnttjjcs  from  tme  end  of  the  large  ixx^m  U>  tlii^ 
utheri  he  will  see  almost  every  conceivable  shupu  in  ghus,  suit 
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for  IaT>1o  or  other  domestic  usage,  taking  fonn  in  the  hands  of  the 
adroit  workers.  It  is  the  scene  of  an  intense  and  a  highly  ingeu- 
iuus  activity.  The  bottles  and  dishes  and  gh)bes  intended  for  sub- 
|uent  treatment  in  the  atelier  are  all  blown,  the  manipulations 
Jng  varied  in  accordance  with  the  special  form  it  is  desired  to 
piXMluro.     As  a  rule,  it  may  be  said  that  it  is  cheaper  to  produce 

t\  pressed  glass  than  the  blown,  since  less  time  is  required  in 
Lioning  the  articles;  ^  , 

bat  for  the  finer  work 
th  ri   is   always 

as  glass 
rked  exclusively  in 
has  a  much 
brilliant  surface 
than  that  which  has 
boon  formed  in  con- 
tact with  the  faces  of 
Ii  iron  mold.  The 
un  articles  thus 
kped  are  known  in 
0  trade  ;is  "  blanks/' 
The  largest  manufact- 
urers of  cut  and  en- 
graved glass  alHo  make 
air  own  blanks,  but 
are  a  number  of 
iblishments  which 
ifine  themselves  ex- 
sively  to  the  proc- 
jof  ornamentation. 
Hrlicles  intended 
such  decoration  go 
^ra  the  blower  to  the 

3f>attng  le<*r,  where  they  are  permitted  to  pass  through  a  cham- 

of  brick-work  some  sixty  to  eighty  feet  long,  subjected  to  a 

lually  decreasing  temperature   for  a  period   of  twenty-four 

irs  or  It^ss,  according  to  the  circumstances  of  the  work.    The 

idos  to  bti  annoaled  are  placed  in  wrought-iron  cars,  and  are 

^\Y  moved  through  the  leer,  coming  out  perfectly  cold. 

lit  us  in  this  way  that  the  blanks  are  prepared  for  the  atelier 

>por.    Here  one  finds  a  number  of  very  interesting  operations 

ag  on  ride  by  side.    Tlie  untechnical  visitor  will  perhaps  be 

attracted  by  the  cutting  process,  since  the  results  are  so 

*  *'     articles  possess  so  staple  a  value.    He  will  got  a 

'  the  general  principles  by  following  the  process 

catting  a  carafe. 
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Tho  blank  itsitlf  is  perfectly  plain — a  sir 

[3cjotb  «urfaco.    Its  f*roportions  are  good.     ; 

>D«ii$i  of  a  tweBty-four-pointed  star  on  the  boti- 
more  or  I088  complicate*]  diagonal  cuttings  on  tht?  bu 

and  hIx  or  eight  broad  faceta  around  the  neck.    To  tL:  ; . 

midod  a  number  of  features  of  loss  prominonco,  bocH  as  a  aerie* 
oval  facets  around  the  base  of  the  carafe,  ;.     '  *"      -m 

tingv  at  the  Ujp.  It  is  the  glass-worker  scu- 
vtar  on  the  bottom.  This  is  cut  entirely  by  the  eye,  no  desigii 
l)f?ing  traced  on  the  glass.  The  first  process  \»  kno^rn  t  '  /.!y 
an  "  roughing  "  it,  and  consists  in  cutting  the  desig'n  n.  ,  a.-- 

with  coarno  tools,  which  leave  rough  facets,  hut  remove  mogt  of 
thi^  gIa«K  U^  bo  cut  away.  The  roughing- wheel  is  made  of  i 
and  is  about  two  fwt  in  diameter.  It  is  mounted  on  a  horixoiudi 
axiif.  TIjo  fa<;o  of  tho  wheel  is  about  seven  eighths  of  an  inrb 
broad^  and  is  kept  supplied  with  a  mixture  of  coarse  sand  and 
water  allowed  to  constantly  drip  u\tou  it  from  a  hopper  aliox'e. 
The  whoul  makes  about  a  thousand  revolutions  a  mintitit,  iLe 
Bpeed  varying  with  the  character  of  the  work  to  be  done.  It  i» 
Blower  for  the  deeper  cuttings.  The  workman  seizes  the  canfr« 
with  both  handw,  and  pressos  the  bottom  firmly  au   "  ^lo  «'dgi> 

of  the  rotating  wbwl,  making  a  cut  across  the  con'  j  as  far 

t«ich  way  as  it  is  desired  to  have  the  star  extend.    Then  he  turn* 
tho  carafe  around  one  sixth  of  a  revolution,  and  m   '  '\t 

cut  through  the  center,  judging  of  the  distance  »  _         iiifi 

pe.  A  second  turn  of  one  siith  of  a  revolution^  and  a  third 
it  along  a  diameter  is  ma<ie.  This  gives  a  six-pointod  otar* 
Tlio  intervening  spaces  are  then  divided  by  similar  cnte,  aad 
the  8|)acefl  thus  formed  again  divided,  giving  a  twenty -foiu* 
pointed  star. 

A  tyro  in  the  art  would  make  a  very  poor  figure  of  it,  but  the 
regular  cutters  bocouje  exceedingly  expert,  antl  are  able  to  make 
C<jmparativ6ly  perfect  designs  in  this  seemingly  off-hand  fashioiL 
A  trained  eye  will,  of  course,  have  no  difficulty  in  detecting  inac- 
cnracicj^,  but  the  defiigns  are  symmetrical  enough  for  all  purpr^es 
of  ducoratiotL 

The  cutting  does  not  yet  possess  much  beauty,  for  it«  face&  are 
a«  rough  as  ground  glass.     Already,  however,  it  begins  t- 
the  promiso  of  what  it  is  io  l)e.     In  treating  the  bulging  s 
the  carafe,  greater  diiUculties  present  themselves  in  disposing  the 
pattern  »-  'nrally.    It  is,  therefore,  the  custom  to  \fA\n\  h 

number  -  ng  lines  on  the  surface  of  the  glass.     A  few  cir- 

cular  lines  surrounding  the  carafe^and  a  few  up-and-down  Uni* 
ford  a  ^'"-' '      ''  '--  ^        (tions  winch  are  suflicient  to  <       '  ^  '' 
itter  to  •nil  ])attern.     In  the  same  way 

surrounding  the  ntn-k  are  determined  by  a  conple  of  limiting  f 
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|60,  and  similarly  with  the  secondary  part  of  the  decoration. 
completes  the  rough  work. 

1  second  process  is  that  of "'  smoothing/' and  is  carried  out  by 
IS  of  wheels  made  of  a  natural  stone  found  in  Scotland,  known 
le  Craig  Leigh  stone.  A  large  part  of  modern  Edinburgh  is 
It  out  of  this  material.  It  is  a  compact  silicious  stone,  wearing 
ery  uniformly,  and  almost  free  from  that  tendency  to  crumble 
[hich  characterizes  the  majority  of  our  native  sandstones.  The 
fee  wheels  are  about  the  same  size  as  the  iron  wheels  used  in  the 
imghing  process ;  but  their  cutting  edges,  instead  of  being  smooth, 
n  beveled,  thus  giving  a  sharp  edge  in  the  center  of  the  face. 
Hs  is  occasionally 
brpened  by  regrind- 
og,  or  by  holding 
oeces  of  flint  against 
beveled  faces  of 
revolving  wheel. 
[tiny  stream  of  wa- 
falls  constantly 
the  face  of  the 
tie.  Each  cut  made 
the  iron  wheel  is 
De  over  on  the  stone, 
by  the  finer  fric- 
,  the  surface  of  the 
I  becomes  smooth 
transparent.  The 
fo  is  slowly  be- 
an object  of 
Buty. 

Next  in  the  order 

I  the  proceesee  comes 

ilishing,  which 

cted  by  wooden 

bpels  mountfHl  as  be- 

I  and  supplied  with 

lice  or  rotten-stone. 

willow  is  considered  the  best  material  for  the  polishing-wheel, 

ugh  poplar  is  also  frequently  used.    The  hard  woods  are  found 

kbo  loss  suitable  for  the  purpose.    The  wooding — for  so  this  third 

is  called  in  the  atelier — gives  a  fine  finish  to  the  smoothed 

and  adds  greatly  to  their  brilliancy.     It  is  a  process,  how- 

which  is  only  practicable  in  cases  where  the  cutting  is  rather 

Where  it  amounts  to  little  more  than  a  tracing,  the  wooden 

il  would  be  of  slight  use. 

Still  a  fourth  process  is  required  before  the  carafe  is  ready  to 
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be  washed  and  placed  on  sale.  It  is  that  of  brushing.  The 
is  made  of  spun  glass,  nud  is  applied  in  the  form  of  a  who 
burnisher.  Those  who  have  seen  gilt  used  in  china-painting  will 
recall  the  pencils  of  spun  glass  with  which  the  gilding  is  bur- 
uished  after  being  tired.  The  rapidly  revolving  brush  of  gla«i 
cleans  out  the  cuttings  more  perfectly  than  could  be  done  in  any 
other  way,  and  adds  the  final  luster  to  the  facets.  The  carafe  in 
now  completed.  Other  articles  are  cut  in  much  the  same  way» 
ight  modifications  being  made  to  suit  different  shapes  and  pat- 
terns. 

At  the  present  time  very  good  copies  of  cut-glass  articles  ai 
made  in  pressed  goods,  and  at  about  one  twentieth  of  the  cost ; 
but  the  difference  between  the  two  products  can  readily  be  de- 
tected. Not  only  are  the  pressed  goods  less  brilliant,  but  the 
edges  of  their  facets  are  visibly  rounded  from  the  fusion^  and  fail 
to  give  the  sharp,  clear  faces  of  the  genuine  cut  glass.  One  cau 
toll  the  fine  article  at  once  by  simply  rubbing  his  finger  over  the 
cutting.  The  sharj)  edges  of  the  genuine  article  are  unmistal 
ble.  Another  attempt  to  combine  beauty  and  econttmy  is  road* 
by  cutting  some  prominent  feature  of  a  pressed-glass  article,  and 
letting  the  brilliancy  thus  obtained  make  amends  for  the  duller 
fac'ets  of  the  less  expost>d  portions.  In  this  way  prfssed-glastJ  di*- 
cauters  are  made  quite  presentable  by  being  suppliinl  with  well- 
cut  stoppers,  and  covered  dishes  pass  muster  through  the  merit  of 
their  brilliaut  knobs.  Still  another  device  is  that  of  grinding  oil 
the  faces  of  pressed-glass  goods,  and  thus  securing,  as  the  result  of 
a  much  cheaper  j)roces8,  the  sharp  edges  and  well-polished  faces  of 
the  real  cut  glass.  The  process,  however,  is  not  a  very  snccassfal 
one.  It  sounds  better  than  it  works  out  in  practice.  Ware* 
treated  in  this  way  have  the  serious  defect  of  lacking  brill- 
iancy when  compared  to  the  air-blown  glass  and  entire  cutting. 
They  are  now  niiuie  in  but  small  quantity,  for  they  can  nut  com- 
pete in  public  estimation  with  the  ordinary  pressed  goods,  s1dcc> 
they  cost  about  five  times  as  much,  and  are  far  from  bein^  fire 
times  as  effective. 

In  the  most  artistic  circles  there  is  at  present  a  slight  reactinn 
gainst  cut  glass  in  favor  of  the  Ught  and  graceful  articles  made 
blown  glass.    But  meanwhile  the  sale  of  cut  glims  gr- 
each  year,  for  the  improvements  in  the  metho<l  of  | 
bring  it  within  reach  of  an  increasingly  wide  circle  of  buycjTK, 
It  promises  to  remain  a  standard  article  of  muntil*    '    ~ 
brilliancy  will  always  attract  admirers,  and  any 
will  Iw  but  temporary.    The  old-fashioned  chandolicns  \ii-^, 

labm,  made  with  pendants  of  cut  glass,  are  p-- '  -  i  :he 

market  by  newer  metallic  goods,  only  to  per.  -ar 

from  their  obscurity. 
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Jongside  of  <l»e  cutter's  wheel  one  sees  a  corner  of  the  atelier 
ftvoted  to  a  species  of  cutting  iu  miniature,  which  goes  under 
le  name  of  engraving.  The  cutting  instrument  is  a  small  cop- 
rT  disk,  sometimes  as  tiny  as  a  dentist's  tool,  and  sometimes  sev- 
•Jil  inches  in  diameter.  It  is  mounted  with  its  axis  horizontal, 
ad  is  made  to  rotate  very  rapidly.    The  cutting  is  done  under- 
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ad,  instead  of  overhand,  as  in  the  former  operation,  which 

loans,  in  the  language  of  the  outside  world,  that  the  article  to  be 

ivo<l  is  brought  into  contact  with  the  rotating  disk  from  be- 

[itJi>  iu8t»)a<l  of  being  pressed  against  its  'upper  surface.    The 

>lie^l  with  a  mixture  of  emery  and  oil.    This  is  the  real 

it;  tho  <Hsk  simply  applies  it.    In  almost  all  cases  the 

^ork  ts  done  Bolely  by  the  eye,  without  any  guiding  lines  what- 
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ever.  Frequently  the  engraver  originates  his  pattern  ati  ho  ^oes 
along — a  sj>ecies  of  improvising  which  is  qnite  full  of  int'erast  to 
an  on-looker.  In  time  the  men  become  very  skillful  in  this  sort 
of  work,  and  are  quite  ready  in  thinking  out  n*?w  d**signa.  It  Li 
entirely  a  matter  of  experience,  the  work  depending  largely  on  a 
nice  sense  of  touch,  since  the  glass  is  for  the  most  part  obaeured 
by  the  spattered  emery  and  oil.  In  this  way  geometric  de«ign» 
of  considerable  complication,  wreaths  and  flowers,  birds,  flshatr 
and  dragons,  are  traced  on  goblets  and  other  table-ware,  as  well 
as  on  globes  and  similar  articles.  It  i«  also  the  process  by  which 
initials  and  monograms  are  cut  on  glass,  and  its  frequent  appli- 
cation for  this  purpose  is  familiar  to  every  one  who  is  not  near- 
sighted. 

The  tracery  is  accomplished  sooner  than  one  would  fancy.  A« 
a  rule,  it  ia  used  in  connection  with  some  other  form  of  ornamen- 
tation. Frequently  in  the  case  of  globes  there  is  a  light  tracery 
around  the  central  portion,  and  plain  bands  at  the  top  and  bot- 
tom. These  are  put  on  very  expeditiously,  and,  consef  "at 
little  cost.  Tlie  process  is  known  technically  as  **  i.i  -." 
The  globes  are  mounted  on  a  lathe  over  a  sand-box^  being  fastennl 
between  plates  of  cork  in  order  that  they  shall  not  be  fracture*! 
by  the  jar.  The  workman  presses  a  bundle  of  soft,  annettltHl 
iron  wire  against  the  surface  of  the  quickly  rtitating  globe,  and, 
almost  in  less  time  than  it  takes  one  to  tell  aboait  it,  the  band  \^ 
completed.  The  band  at  the  other  end  of  the  globe  is  put  on  in 
the  same  way.  If  two  parallel  bands  are  to  be  put  on  near  to- 
gether, the  bundle  of  wire  is  in  two  piwts,  and  both  bands  art 
made  at  the  same  time.  The  wires  simply  determine  where  the 
obscuring  shall  be.  The  real  grinding  is  done  by  the  sand  and 
water  with  which  the  surface  of  the  globe  is  kept  constantly  sup- 
plied. By  using  a  larger  bundle  of  wire,  and  passing  it  ovvr  tbo 
entire  surface  of  the  globe,  the  obscuring  is  made  completo,  and 
we  liavo  the  so-called  ground-glass  globe. 

The  obscuring  proi^ess  is  used  in  connection  with  both  cutting 
and  engraving,  a  design  fretiuently  l>eiug  brought  out  rn  ,  ■  ..ns 
beautifully  by  reason  v\i  the  obscured  or  translucent  ba-  id. 

In  this  case,  however,  the  cut  pattern  must  not  be  subjected  to 
the  final  brushing  prot^ess,  for  the  glass  brush  would  smooth  tht 
obscured  surface  and  give  it  the  almost  transparent  charactex 
displayefl  by  ground  glass  when  moistened  with  oil  or  water 
The  effect  would  be  to  make  the  portion  of  the  glass  ar-  '••  -J  fh© 
cutting  look  constantly  wet — an  undesirable  form  of  <1  >&. 

Some  of  the  most  pteasing  designs  are  thus  pi  w- 

binatiou  of  two  or  more  proc^eHses.    However  ful:.. ,..w.«iJy 

a  plain  glass  globe  may  bo  decorated,  theru  \%  apt  to  bo  an  on* 
pleaaaot  effect  of  thinnoss  of  design  from  tliu  nnretftrici<)d  pas^ 
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I  of  the  light  tlirough  the  transparent  portions.  But  by  ob- 
juring the  entire  surface  of  the  globe,  and  then  cutting  even  a 
3ry  nunlest  design  upon  the  background  so  prepared,  the  result 
much  more  effective.  The  transmitted  light,  from  its  subdued 
lanicter,  is  also  more  agreeable.  The  cutting  is  done  in  the  so- 
fclled  "  mud-box" — a  designation  which  has  arisen  from  the  fact 
lat  the  8[»erit  sand  or  mud  from  the  cutting  of  heavier  articles  is 
utilized, 
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Those  pnx;esses  are  all  purely  mechanicaL  They  depend  upon 
the  direct  friction  between  the  glass  and  the  abrading  powder,  or 
_between  the  glass  and  the  cutting  stone,  as  in  the  caHo  of  the 
loothing  process.  It  is  possible,  however,  to  bring  about  this 
inding  action  by  loss  direct  pressure.  One  of  these  indirect  i 
jethods — the  sand-blast— deserves  particular  mention,  both  be-1 
iuse  of  its  commercial  importance  and  because  of  its  ingenuity. 
>mo  years  ago  there  was  published  a  book  which  pointed  out, 
rith  more  or  less  cunning,  a  prototype  in  nature  for  nearly  all 
ir  mechanical  dcivices.  The  author  did  not,  I  believe,  mention 
lie  wmd-blast,  but  he  might  well  have  done  so,  for  it  is  a  direct 
litation,  though  perhaps  an  unconscious  one,  of  a  process  which 
l>een  using  very  effectively  ever  since  the  first  blast 
ried  the  earliest  sand-grains  against  the  Eozoic  rocks, 
lis  natural  sand-blast  has  done  not  a  little  in  altering  the  ap- 
ftrance  of  the  face  of  the  earth.  In  the  Rocky  Mountains  there 
many  curiouely  sculptured  rfx*ks  in  the  comparatively  r.ain- 
lem  di^trictet,  which  owe  their  carving  almost  entirely  to  this 


-Ej^a^fe,- 


i68 


THE  POPULAR   SCIENCE  MONTHLY. 


agency.  Still  more  striking,  perhaps,  bas  been  the  effect  of  blow- 
ing sand  upon  the  monuments  of  antiquity.  Tbose  wba  bare  seen 
the  Obelisk,  in  Central  Park,  Now  York,  or  have  read  descriptions 
of  it,  will  probably  recall  the  fact  that  on  those  sides  which  wew 
originally  exjjosed  to  the  desert  wind  the  hieroglyphics  havo 
been  entirely  worn  oif  by  the  grinding  action  of  centuries  of  blow* 
ing  sand.  The  action  is  precisely  the  same  in  the  atelier,  oxfte^il 
as  to  the  matter  of  time.  A  strong  blast  of  air,  charged  vnXXx  {>ftr» 
tides  of  sharp,  clean  sand,  will  obscure  a  plain  glass  surfaci*  in 
the  course  of  a  few  seconds.  It  is  applied  very  ingeniously,  Tbo 
design  to  be  traced  on  the  glass  is  cut  out  of  soft  rubber,  and  tho 
stencil  thus  formed  is  held  tirmly  against  the  surface.  The  bla«t 
of  sand-carrying  air  is  secured  by  mcaus  of  an  exhaust^  and  uso 

arranged  that  it  m&j 
be  made  to  enter  u 
sheet-iron  box  placed 
so  that  its  upper  giir> 
face  shall  be  at  aboot 
the  levt*l  of  an  ordi- 
nary table.  There  ifi 
a  round  opening  in 
the  top  of  the  box, 
somewhat  larger 
than  tho  pattern  tr) 
be  ground,  but  ni>t 
so  largf  ixs  the  sht'cl 
of  rubber  in  which  it 
is  cut.  Glass  and  rub- 
ber are  then  pressed 
against  the  opouing^ 
and,  by  means  of  % 

^  ^^^^H I  4F^^B^,^_^^K^F^flHb'-     P^^^^*    ^^'^^    blast   if 

turnfsd  on.    In  a  very 
short  time,  8caroi*lj 
more  than  five  or  ten 
seconds,  the  \>\i\ei  is 
turned   olT,  and  Ihr 
stenciled    pattern  i» 
found  ground  on  lb* 
glass.       80    quickly 
does  the  blast  do  its  work  that  tho  capacity  of  the  machine  may 
bo  said  to  bo  limited  only  by  the  speed  with  which  the  operator 
can  iwljust  things. 

Th<t  action  of  tho  blast  is  rather  interesting.    The  pofi-ri'>.Th^r 
stencils  will  endure  many  expoRures,  while  the  hard  fliot  ^ 
jM-fi-'ptiltly  worn  away  in  a  few  seconds.    Tho  ren^on  of  tbiii  u 
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the  little  particle  of  moving  sand  can  not  be  bronght  to  rest 
ie<lifttely.  However  quiukly  its  flight  is  arrested,  there  is  an 
>reciable  interval  of  time  during  which  its  motion  must  be 
tt^*l  with.  Striking  ag^kinst  the  soft  and  flexible  rubber,  the 
brought  to  rest  gradually,  for  the  rubber  is  sufficiently  de- 
by  the  Lilliputian  blow  to  dispose  of  the  motion  stored  up 
tie  particle.  When,  however,  the  sand  strikes  against  the 
rd  and  rigid  glass,  there  is  no  giving  way  possible.  The  grains 
^st  either  stop  instantly  or  else  they  must  penetrate  between 
niob'Oules  of  the  glass.  In  the  latter  case  they  would  natu- 
ly  detjich  little  fragments  in  sufficient  number  to  roughen  the 
ffjicre  of  the  glass  and  make  it  translucent.  Experience  shows 
It  this  is  precisely  what  happens.  If  the  naked  hand  be  held 
Br  the  blast,  a  pricking  sf^nsation  is  felt,  but  the  skin  is  not 
>ken ;  it  is  too  pliable.  Thin  sheet-iron  stencils  are  sometimes 
[)stituted  for  those  of  rubber ;  their  elasticity  makes  tliem  fairly 
rable. 

[The  sand-blast  was  invented  by  an  American, but, as  the  origi- 

patent  lias  expired,  any  one  is  at  liberty  to  use  the  machine. 

inventor  has  since  made  a  number  of  modifications  and  im- 

)vements,  which  are   protected    by  subsequent   patents.     The 

irer  form  is  used,  I  believe,  more  in  England  than  in  this  coun- 

-not  so  much  from  a  failure  on  our  part  to  appreciate  its 

s  from  a  ilislike  of  the  peculiar  royalty  arrangements. 

lintts  are  soM,  and  a  certain  royalty  charged  each  week, 

ketlier  the  works  are  running  or  not.    As  such  an  arrangement 

^koft  the  expense  a  constant  quantity,  while  the  income  is  a 

riable^  it  is  not  accej)tablo  to  the  majority  of  American  glass- 

^rkers. 

I  Other  agents  besides  mechanical  find  employment  in  the  atelier, 

le  of  the  properties  of  glass  which  makes  it  most  highly  es- 

imed,  in  both  the  household  and   the  laboratory,  is  its  almost 

il  intiifference  at  ordinary  temperatures  to  acid»  and  other  cor- 

ive  chemicals.     It  is  slightly  acted  upon  by  the  strongest  sul- 

iric  acid  and  by  steam  under  great  pressure,  but  only  after  the 

of  considerablo  time.     Thtiro  are  fow  substances,  however, 

ich  arenoi,  Achilles-like,  vubierablo  in  some  one  particular.    In 

'       .  the  effective  solvent  is  the  comparatively  rare 

lluoric  acid.    It  is  not  strange,  tbcrofore,  that  in 

numerous  manipulations  to  which  glass  is  subjected  this  fact 

'  '  '  '■  utili2»*d.    It  forms  the  basis  of  the  one  chemical  process 

iier.  that  of  etching.    It  is  a  process  readily  and  cheaply 

i«d  out,  and  from  its  effectiveness  it  is  one  of  increasing  im- 

The  piece  of  glassware  to  bo  treated  is  protected,  in 

t:^  which  it  is  desired  shall  not  bo  acted  upon  by  the  acid, 

some  substance  indifferent  to  it,  such  as  wax,  paraffin,  or 


^ 


TUE  POPULAR   SCIENCE  MONTHLY. 

specially  prepared  ink.     The  parts  not  coated  are  thus  t* 
ones  exposed  when  tho  piece  is  plunged  into  the  bath  ol  ... 
fluoric  acid.   They  are  soon  bitten  by  the  acid,  and  in  this  way  thu 
desi^i  ia  trace<l  upon  the  glass.     As  globes  for  lamps  .'  -  hv^ 

the  subjects  most  frecjuently  chosen  for  this  treatment, ;  ^  .:es» , 
can,  perhaps,  best  be  understood  by  following  such  an  ariiclia 
through  tho  several  stages  of  its  decorative  devoloiimenl.  TL*| 
designs  are  adapted  from  a  variety  of  sources.  The  draughtsman! 
is  supplied  with  drawing-books  containing  examples  of  conven- 
tionalized tlowers.  From  this  unit  he  works  out  a  design  ofj 
proper  size  and  shape — that  is,  something  which  when  wrappwi] 
around  the  globe  shall  cover  just  one  half  of  it,  and  so,  by  repeti*| 
tion,  the  whole.    He  traces  his  designs  on  a  panel  of  heavy  plate 
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glass.  The  surface  is  coated  with  a  special  ink  made  of  lain[ 
bhick,  rosin,  and  wax,  and  the  design  then  picked  out  by  means  i 
a  sharp  tool     The  plate,  thus  y  -.is  subjected  t.-    ' 

of  a  strongly  acid  bath  of  hydi  acid  for  a  i)eri 

fifteen  to  twenty  minutes.    The  uncoverwl  parts  of  the  plauj  are 
deeply  eaten  away.    Tho  ink  is  then  washed  off,  and  the  i  '  ' 
Djudy  to  print  from.     Fixxjuently  designs  are  et^'hcsl  on  bdi 
of  the  {>auei,  Uith  for  economy  of  material  and  of  .storugt\ 

The  printing  is  done  on  a  simple  engraver's   i'--  --    ^i-- 
pniKsion^  l>oing  takon  UfKjn  smooth,  white  j»ttper,**0!i 
than  ti««ue.    As  the  ink  used  for  the  purpose  hoA  a  dtx^kdoU  UituAA 
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le  stiff  and  unmanageablo  in  the  cold,  a  paa-flanie  is 

intly  burning  under  the  engraving  plate.     Tho  sheets 

paper  aa  they  come  from  the  press  are  covered  with  a  thick 

^er  of  ink  in  those  i)ortions  which  correspond  to  tho  pjirts  of  the 

>be  not  to  bti  etchcni.     Wliile  still  fresh,  the  printed  sheets  are 

to  A  girl  sitting  at  a  neighboring  table.    She  cuts  otf  the 

?rfluou8  paper  suiruunding  the  design,  and  wraps  the  print 

>and  the  globe  to  be  treated.    A  second  print  serves  to  cover  the 

)be  completely.    The  paper  is  pressed  tightly  against  the  glass, 

the  wrapped-up  globe  then  varmed  over  a  gas-stove  for  a  few 

laments.    The  paper  is  loft  on  for  a  day  or  so,  and  when  it  is 

lly  removed  the  design  i«  found  transferred  to  the  glass.     It 

I  seen  that  the  process  is  not  unlike  that  by  which  in  former 

[decalcomania  were  attached  to  china  and  marble,  to  their 

I  mentation. 

is  now  u  study  in  lilack  and  white,  and  is  ready  for 
etdiing  proper. 

— for  such  is  the  name  applied  to  the  apartment 
process  is  carried  out — is  a  truly  villainous  place. 
I  atmosphere  is  so  charged  with  hydrofluoric  acid  that  it  has  a 
^11  and  a  most  irritating  effect  upon  the  bodily  economy 
|i  .    The  instantaneous  photograph  of  the  bath  had  to  be 

ken  vrith  more  than  customary  expedition,  lest  the  ninety-dollar 
in  use  should  be  fouled  by  the  fumes.  The  man  in  charge  of 
process  wears  rubber  gloves,  and  has  his  face  partially  pro- 
<c*d  fr<:>m  the  fumes  by  a  thick,  bluish-white  ointment.  His  ap- 
ace, in  consoquoncOj  is  far  from  prepossessing,  Tho  i>rotec- 
however,  is  of  a  very  superficial  character.  It  leaves  the 
■  the  breathing  apparatus  entirely  exposed.  The  operators 
w  the  ravages  of  the  unwholesome  atmosphere.  Poor, 
ghosts  of  men,  with  red  and  blinking  eyes,  one  wonders  that, 
a  world  so  full  of  wholesome  activities,  they  should  be  willing 
to  Bacrifice  the  best  part  of  themselves  in  such  an  unnecessary 
cause.  It  is  one  of  the  saddest  features  of  modem  industrial  life 
L.'s  become  so  vastly  more  important  than  men,  that  l^oth 
^  and  employed — the  responsibility  is  a  joint  one — come 
l^look  apou  the  le<lger  account  as  the  first  consideration  and  man- 
the  8»»cond.  Dainty  as  are  the  products  of  this  industrial- 
a.  I  tiud  myself  taking  less  pleasure  in  them  as  I  go  more  among 
workers,  and  see  what  a  price  of  dull  routine  and  unwhole- 
T.iKvr  is  paid  for  the  wares.  If  beautiful  things  are  neces- 
product  of  uubeautiful  lives,  I  am  quite  willing  to  forego 
I  thingii.  Under  the  present  industrial  regime,  one  feels  almost 
i  acceftfiory  to  the  degradation  of  human  life  if  he  purchase  arti- 

E)  on  a  large  scjile  under  the  factory  system.    Morally, 
Mnplicity,  however  unwilling  we  may  be  to  admit  it.    It 
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is  a  question  worth  considering  wLetliur  j)olitiral   friKidotn 
industrial  slavery  ivpresent  an  ideal  witli  wliicii  any  poopio  mmri 
worthily  remain  content.     An  industrialism  is  ooncoivablo,  with 
hours  so  reasonable  and  conditions  s<^)  wholesome  that  11' 
of  the  workers  shall  be  as  beautiful  hh  the  waros  they  i»: 
Whether  this  will  result  from  the  present  competitive  system  < 
ried  to  its  oxtrenie»  or  from  a  substituted  co-o|>erative  -     '       .  nu 
nmiuR  to  be  seen.     In  the  atelier,  the  main  process  in  <  i  n  i 

the  transformatiou  of  moving,  hiunaiu  energy  into  the  «tored-Qi 


A 
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One  TDiiy  ^ 

ill    t  111*  »-.■  ■Mf\'4j 


energy  n^preetented  by  a  liighly  wrouglit  product, 
panloned,  then,  if  his  thought  turns  oocasionally  iif 
of  the  energy,  the  man.  It  ib  not  an  agrooable  r«  ' 
jnt  to  the  ifader  tlmt  the  majority  of  our  l)rothor«  ui 

^^  living  bitter,  hateful  lives,  but  1  believe  that  it  i« 

It  \»  perha]>A  well  tt^  enttfrtain  the  thought  for  a  xnomenty 
our  |)eop]e,  prejsiumably  Hyinf»athetic  and  compassionatOj  notoSl 
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sacrifice  of  tie  best  elements  in  human  life, 

ntrary  hold  up  as  an  ideal  for  whose  protection  and 

extension  the  national  policy  should  chiefly  exert  itself,  that  very 

indn  .*"-  ^-  ni  under  which  this  sacrifice  takes  place.    Food,  cloth- 

ing»  .  and  the  household  goods  and  gods  have  value  only 

they  minister  to  human  life.    But,  by  a  curious  inversion,  these 

ings  are  now  held  to  be  of  greater  importance  than  the  life 

which  they  were  originally  intended  to  conserve.    The  savagery 

modem  times  wears  a  diHerent  garb  from  that  of  the  past,  but 

U  none  the  less  of  the  essence. 

But  to  return  to  the  acid-worker,  for  his  besmeared  face  and 
tnted  eye3  f\T<*  still  before  us.    The  three  windows  of  the  little 
'm  in  which  he  works  are  kept  open  winter  and  summer,  in  the 
po  of  dilating  the  poisonous  fumes — a  clumsy  arrangement  at 
e  best.    It  would  be  quite  possible  to  have  the  atmosphere,  if 
not  entirely  wholesome,  at  least  comparatively  so,  by  placing  the 
acid  bath  directly  under  a  good  flue  or  exhaust,  so  that  the  escap- 
ing fumea  should  be  drawn  off  artificially.     Every  chemist's  labo- 
ratory contains  such  an  evaporating  closet. 

The  hydrofluoric  acid  employed  for  etching  is  a  chemical  xiri- 
•• '^'  r  to  the  majority  of  people.    Its  corrosive  character,  and 
that  it  has  few  common  uses,  preclude  such  an  acquaint- 
ed.    The  source  of  the  acid,  however,  the  mineral  fluor-spar,  is 
i\4i  abundant  in  nature.    It  is  so  beautiful  a  mineral,  occurring 
nearly  all  the  colors  of  the  rainbow  and  in  well-define<l  cubes 
id  octahedra,  that  it  is  given  a  prominent  place  in  all  mineral- 
cal  cabinets.    It  is,  therefore,  probably  better  known  than  the 
id  d©rived  from  it.    The  mineral  itself  is  a  fluoride  of  lime,  and, 
hen  treate4  with  oil  of  vitriol,  gives  off  fumes  of  hydrofluoric 
id.    These  are  exceedingly  soluble  in  water,  forming  the  ordi- 
ry  hydrofluoric  acid  of  commerce.    The  bath  used  in  etching 
le  globes  contains  in  addition  a  certain  amount  of  oil  of  vitriol 
asspltinged  into  such  a  bath  will  have  its  surface  eaten  away, 
t  will  remain  transparent.    The  wooden  trough  containing  the 
th  is  from  three  to  four  feet  longhand  less  than  a  square  foot  in 
s-scction.    Half  fk  dozen  globes  are  treated  at  a  time.    They 
mounted  on  a  steel  axle,  separated  from  each  other  by  washers 
out  of  thick  rubber.    These  serve  the  double  purpose  of  pro- 
ting  the  glass  from  injury  and  of  keeping  the  liquid  out  of  the 
or.    When  the  axle  is  put  in  place  in  the  trough,  the  globes 
'about  half  submerged  in  the  bath.    Tlie  axle  is  given  a  slow 
rotary  motion,  and,  at  the  end  of  about  fifteen  minutes,  the  etch- 
ing is  completed.    The  globes  are  removed  from  the  bath,  and  an- 
other axle  cAiTying  six  fresh  globes  put  in  its  place.    The  chemi- 
cal action  consists  in  the  formation  of  gaseous  fluoride  of  silicon, 
LL  affording  the  fluorine  and  the  glass  the  silicon.    It  is 
rofc.  xixrn.— 18 
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rendered  more  complete  and  more  uniform  by  tlie  rot 

ment  of  the  axle.    The  globes  have  now  only  to  be  "^^u._.  ,,  au^i 

nothing  further  remains  but  to  sell  them.    The  etching  prooees  u 

completei 

The  solution  of  hydrofluoric  acid  leaves  the  etched  portiona  of 
the  glass  transpai'ent ;  but  if  some  alkaline  salt,  such  as  ammomma 
or  potjissium  sulphate,  be  present  in  the  bath,  the  etched  portions 
are  rendero<l  <)pa<iuo.  This  reaction  is  utilizer]  to  obscure  globes, 
in  place  of  the  grinding  process  already  described.  The  globes 
have  only  to  be  dipped  into  such  a  bath  for  a  moment  or  so,  to  be 
thorouglily  obscured.  As  both  sides  of  the  glass  are  acted  apon, 
the  process  of  chemical  obscuring  is  only  used  where  the  globe  is 
not  to  be  further  decoi-ated.  In  this  same  department  the  opera- 
tion of  "bisquing"  is  being  carried  on.  If  opalescent  glass  or 
lored  translucent  glass  be  dipped  into  such  an  alkaline  bath  for 
brief  time>  it  will  take  the  dull  finish  chamcteriatic  of  bis<iui\ 
Thousands  of  the  so-called  fairy  lamps,  in  red  aud  pink  and  bluo 
opalescent  glass,  are  treated  in  this  manner.  Gln.s.s  ^t 
wliich  aro  subsequently  to  be  painted  on  are  also  bisqued  ii. 
to  facilitate  the  process.  A  very  brief  immersion  makes  the  stir* 
face  Buffieiently  rough  to  write  on  with  an  ordinary  lead-pencil 
without  the  least  diiEculty.  The  large  white  plaques  exposed  for 
sale  in  the  art-stores  are  prepared  in  this  manner.  The  bath  i« 
contained  in  large  wooden  tanks,  and  the  articles  are  aimply 
dipjual  in  by  hand, 

Tlie  products  of  all  these  processes— of  cutting,  engraving, 
iiiding,and  etching — are  all  more  or  less  beautiful.  The  highest 
cellence  is  attained,  however,  when  the  several  processes  aro 
combined  in  the  production  of  the  once  greatly  admired  cameo 
glass.  The  best  of  this  is  now  manufactured  in  England,  ^'wt  i^ 
has  also  been  made,  though  with  less  success,  in  America. 

The  prototy]>e  of  this  variety  of  glass  is  the  c<  ^  '  1  Ppjrt- 

land  vase,  witli  whose  history  and  mishaps  most  pe'  :  famil- 

iar.   It  was  found  about  the  sixteenth  century  in  a  Harcopliagiui 
in  the  it  '   '  '      liood  of  Rome,  and  for  more  than  tw<t 
adorned  i  n  of  the  Barborini  family.    "\Vhou  thoii 

was  sold,  the  vase  was  purchased  by  the  Duchess  of  Portland,  for 
ightef^n  hundred  and  sevont3'-two  pounds,  and  was  loaned  to  the 
ritish  Museunu    Even  in  such  safe  kt^ipiug  it  came  very  near 
complete  destruction  at  the  hands  of  a  moflraan  named  Lh^yd. 
i,who  gave  it  oheavy  blow  with  a  stick    It  h:-    ■■■  ■  -  ^."  •"  --•-red 
th  such  ingenuity  that  one  can  scarcely  <  j  '^J*- 

OU8  fractnrt.*s.    The  vase  is  supposed  to  date  fj ' 
Antoninus,  and  is  one  of  the  finest  examples  of  i^^^ 
ing  extant^     The  body  is  of  a  deep-blae  edoT  and  -kI 

figares  arc  of  opaque  white.    For  many  years  archaK>lugUU  bo- 
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iat  the  vase  vas  made  of  onjrx,  and  described  it  i    _  _ 
ecamea    II  is  now  known  to  be  niado  of  glass  cooipOBed 

ite  Portland  vase  was  a  hint  to  the  glass-makers,  and  one 
they  made  good  use  of.  In  the  most  elaborate  examples  of 
Imodem  prodxict  three  colors  are  employed,  and  the  effect,  if 
5S  material  has  been  judiciously  managed,  is  exceedingly  beau- 
vase  is  the  best  type  of  the  cameo  glass,  since  the  function 
ie  war©  is  almost  wholly  decorative.  From  beginning  to  end 
process  is  one  of  groat  ingenuity.  The  basis  of  the  vase  is 
^monly  of  opalescent  glass — tliat  is,  glass  made  opaque  by  the 
I  of  some  finely  ground  but  insoluble  oxide,  or  some  such 
I  as  cryolite  or  fluor-spar.  A  lump  of  this  glass  is  gathered 
ie  end  of  the  blowpipe  and  formed  into  a  symmetrical  shape 
ling  on  the  marvering-table.  It  is  then  dipped  at  short  in- 
into  two  Imths  of  molten  glass  of  the  colors  desired.  The 
^te  lump  is  fashioned  into  shape  by  mf»ans  of  those  various 
alationa  which  the  glass-blowers  perfoinn  so  a<^lroitly.  This 
^Tee  a  vase  ma<le  up  of  three  distinct  layers  of  different  colors. 
Its  sabseqaent  treatment  is  both  chemical  and  mechanical.  The 
is  painted  on  the  glass  by  hand,  or  else  transferred  with 
care  from  freshly  printed  paper,  as  in  the  case  of  the 
^g1obe&  The  vase  is  then  dipped  into  the  bath  of  hydro- 
jid  and  allowed  to  remain  until  both  of  the  outer  colors 
10  exposed  portions  are  eaten  off.  It  is  now  taken  out,  the 
(  washed  off,  and  its  subsequent  treatment  intrusted  to  the  en- 
rer.  At  this  stage  of  the  process  only  two  out  of  the  three 
xilon  art'  plainly  visible,  the  intermediate  one  being  seen  simply 
u  a  colored  line  between  the  other  two  surfaces.  By  means  of 
the  engraving- wheel  the  outline  of  the  design  is  made  more  clear 
cnt,  and  enough  of  the  outer  layer  removed  to  show  the  intermo- 
color  as  a  delicate  shading.  An  immense  amount  of  work 
\ihna  be  put  upon  a  comparatively  small  article,  and  the  cost 
grows  in  pro})ortion.  Single  pieces  have  been  manu- 
.a  England  value<l  as  high  as  two  thousand  dollars. 
tn  spite  of  its  great  beauty  and  ingenuity,  however,  it  is  an 
iable  fact  that  the  cameo  glass  is  losing  rather  "than  gain- 
favor  with  the  buying  public.  Some  of  the  establishments 
ch  formerly  produced  it  have  ceased  to  do  so.  Several  causes 
b-  il  for  this  lessened  apprcM:iation.    Manufactur- 

i\  .st  has  been  so  far  reduced  that  the  rich  will 

[buy  it,  and,  in  consequence,  the  middle  classes  no  longer  care 
But  such  is  not  the  general  course  of  events  in  industHal 
TBf  and  tlie  statement  is  to  be  taken  with  a  grain  of  salt. 
probable  trouble  is,  that  some  of  the  cameo-ware  has  been 
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produced  in  distressing  colors  aud  in  uuforiunatt?  co  na. 

Injudiciously  managed,  it  is  easily  possible  to  produ,.  ..-  .^er, 
and  inartistic  effects.  The  average  buyer  has,  therefore,  been  diik| 
posed  to  reckon  with  himself  that,  dollar  for  dollar,  he  could  gel  I 
more  beauty  elsevrherCj  and  has  accordingly  gone  there.  Tbel 
intrinsic  merit  of  the  ware  is  such,  however,  that  an  early  rorinll 
of  interest  in  it  may  be  expected. 

The  processes  of  tlie  atelier  are  much  more  varied  than  tho 
described.    These  special  cues  have  been  selected  as  being  among 
r  the  most  characteristic,  particularly  of  American  eBtablighmeikt«.j 

loreover,  they  are  types,  and  have  an  independent  interest 
ingenious  adaptations  of  means  to  ends. 

Before  closing  the  door  upon  the  atelier,  the  factor  of  its  pn^ 
sonnel  deserves  a  moment's  attention.    I  refer  now  to  the  work* 
ers — not  in  their  social  or  human  capacity,  but  merely  tts  mcr- 1 
chandise-producers.    Their  labor  is  expended  almost  exclusively 
in  the  creation  of  supposed  beauty.    It  is  true  that  the  work  ia 
lavished  for  the  most  part  upon  objects  of  utility;  but 
would  all  fall  under  the  head  of  ornamentation,  since  tl.. 
tarian  quality  in  the  products  has  heen  conferred  elsewhere  thaaj 
in  the  atelier.    It  is  curious,  then,  in  view  of  this  end,  to  find 
workers  of  the  most  inartistic  cult.     In  other  department 
flass-making,  and  notably  in  the  production  of  picture-windowB 

ae  possibilities  of  the  material  have  attracted  artists  o' 
Bst  rank,  and  the  results  have  been  quite  worthy  of  t ; 
No  such  artistic  invasion  has  taken  place  in  this  departmeni 
Considering  the  lives  and  training  of  the  workers,  the  sur;  -■ 
that  they  have  realized  as  much  beauty  as  they  have.    '1 
nothing  in  the  atmosphere  they  breathe  to  cultivate  such  «  i 
ment.     It  is  related  of  a  celebrated  Japanese  cIoissr>nn6< 
that,  having  acquire<l  a  considerable  sum  of  money  from  the  \ 
of  some  of  his  choice  wares  at  one  of  the  Paris 
expended  the  entire  amount  in  the  creation  of  a  Ix: .  ...^-  ^„; 
around    his  work-rooms,  believing  that  such   an  environmenl 
would  inspire  his  people  to  produce  even  more  b  "1  waroL  \ 

I  presiime  that  a  spirit  such  as  this  is  possible  *      .         i-re 
works  for  excellence  rather  than  for  money. 


Arronmvr.  (o  Dr.  8.  T.  HirVson,  a  nnturalist^travclep,  the  |  ■  •)i4  I 

of  Son^r,  neiir  Cotvbes,  sui)poi»o  that,  Kben  a  man  is  sick,  hU  pr  uii 

out  of  him  aitd  rcplacrei]  b^  ft  mkit,  or  boqI  of  aickucss;   nntl  tliry  einploj, 
eject  Uio  ovU  »piriti  a  tnoan«  of  miM  pcranasion.    Qo<l-<:agt*ji  or  god^eanoea^  ma 
of  wood  Hod  orntttnentod  vdth  twigs  and  1cavc««  are  bang  np  in  tlio  patl«Dt*4  dwell 
\a$i  in  which  tho  aatit^  It  ploascd  with  tlic  eabfttAnco  nod  dorign  of  * '  tof^l 

will  Uko  up  lt«  bboJc;  After  which^  it  U  lUppotcd,  tho  sick  oi-^: 
dUt«lj  roco7«ir. 
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ATMOSPHERIC  DUST.* 

Bt  B*.  WILLIAM  MABCET,  f.  B.  8. 

HE  infinitely  small  particles  of  matter  we  call  dusty  though 
possessed  of  a  form  and  structure  which  escape  the  naked 
eye,  pl&y  important  parts  iu  the  phenomena  of  nature.  A  certain 
Idnd  of  dust  has  the  power  of  decomposing  organic  bodies  and 
bringing  about  in  them  definite  changes  known  as  putrefaction, 
while  other  kinds  exert  a  baneful  influence  on  health,  and  act  as 
a  Boorce  of  infectious  diseases.  Again,  from  its  lightness  and 
extreme  mobility,  dust  is  a  means  of  scattering  solid  matter 
er  the  earth.  It  may  float  in  the  atmosphere  as  mud  does  in 
ater,  and,  blown  by  the  wind,  will  perhaps  travel  thousands  of 
iile6  before  again  alighting  on  the  earth.  Thus  Ehrenberg,  in 
1828,  detected  in  the  air  of  Berlin  the  presence  of  organisms  be- 
longing to  African  regions;  and  he  found  in  the  air  of  Portugal 
fragments  of  infusoria  from  the  prairies  of  America.  The  smoke 
of  the  burning  of  Chicago  was,  according  to  Mr,  Clarence  King, 
aeon  on  the  PaciHc  coast. 

Dust  is  concerned  in  many  interesting  meteorological  phenom- 
enA,  such  as  fogs,  as  it  is  gonerally  admitted  that  fogs  are  due  to 
Jhe  deposit  of  moisture  on  atmospheric  motes.    Again,  the  scat- 
of  light  depends  on  the  presence  of  dust,  as  is  shown  in  one 
Tyndall's  interesting  experiments.     There  is  no  atmosphere 
thoat  dust,  although  it  varies  much  in  quantity,  from  the 
it  of  the  highest  mountain,  where  the  least  is  found,  to  the 
w  plains,  at  the  sea-side  level,  where  it  occurs  most  abun- 
tly. 

The  origrin  of  dust  may  bo  looked  upon,  without  exaggeration, 
M  universal.  Trees  shed  their  bark  and  leaves,  which  are  pow- 
dered in  dry  weather  and  carried  about  by  ever-varying  currents 
of  air;  plants  dry  up  and  crumble  into  dust ;  the  skin  of  man  and 
animal  Is  constantly  shedding  a  fine  material  of  a  scaly  form. 
The  ground  in  dry  weather,  high  roads  under  a  midsummer's 
sun,  emit  clouds  of  dust  consisting  of  very  fine  particles  of  earth. 
The  fine  river  and  desert  sand,  a  species  of  dust,  is  silica  groimd 
dowji  into  a  fine  powder  under  the  action  of  water.  If  the  vege- 
table and  mineral  world  crumbles  into  dust,  on  the  other  hand 
it  is  highly  probable  that  dust  was  the  original  state  of  matter 
before  the  earth  and  heavenly  bodies  were  formed  ;  and  here  we 
enter  the  region  of  theory  and  probabilities.  Wliile  it  is  best  to 
Avoid  as  much  as  possible  stepping  out  of  the  track  of  known 
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factSy  there  is  a  limit  to  physical  oLservation,  and  in  some 
we  can  do  no  more  than  glance  into  the  possible  or  prot 
source  of  natural  phenomena. 

This  has  been  done,  as  to  the  origin  of  the  universe,  by  Prof- 
Norman  Lockyer,  in  his  article  on  the  History  of  a  Star.    The 
author  proposes  there  to  clear  in  our  imagination  a  limited  part  j 
of  space,  and  then  set  poBsible  causes  to  work :  that  (lark  vniil  [ 
will  sooner  or  later  be  fiJlod  with  some  form  of  matter  so  line  that  J 
it  is  impossible  to  give  it  a  chemical  name ;  but  the  matter  will] 
eventually  condense  into  a  kind  of  dust  mixed  with  hydrogen  , 
and  constitute  what  are  called  nebulre.    These  nebulae  are  foundl 
by  spectrum  analysis  to  bo  made  up  of  known  substances,  which  I 
are  magnesium,  carbon,  oxygen,  iron,  silicon,  and  sulphur.    ThisJ 
dust  comes  down  to  us  in  a  tangible  form— dust  shed  from  the 
sky  on  the  earth,  and  largo  masses,  magnificent  specimens  of 
meteorites,  which  have  fallen  from  the  heavens  at  different  times, 
some  of  them  weighing  tons.    There  are  swarms  of  dust  traveling 
through  space,  and  their  motion  may  be  gigantic.    From  photo- 
graphs taken  of  the  stars  and  nebula?,  wo  are  entitled  to  conclude  , 
that  the  swarms  of  dust  meet  and  interlace  each  other,  becoming 
raised  by  friction  and  collision  to  a  very  high  temperature,  \ 
giving  rise  to  what  looks  like  a  star.    The  light  would  last  »o  loc 
as  the  swarms  collide,  but  would  go  out  should  the  collision  fail  ;| 
or,  again,  such  a  source  of  supply  of  hoat  may  be  withdrawn  by 
the  complete  passage  of  one  stream  of  dust-swarms  through  an* 
other.    We  shall,  therefore,  have  various  bodies  in  the  heavens, 
suddenly  or  gradually  increasing  or  decreasing  in  brightzieB8» 
quite  irregularly,  unlike  those  other  bodies  where  we  get  a  p^ 
riodical  variation  in  consequence  of  the  revolution  of  one  of  them 
round  the  other.    Hence,  as  Mr.  Lockyer  expresses  it,  "  it  can  not 
be  too  strongly  insisted  upon  that  the  chief  among  the  new  ideas 
introduced  by  the  recent  work  is  that  a  great  many  stars  are  notJ 
stars  like  the  sun,  but  simply  collections  of  meteorites,  the  l>ar-J 
tides  of  which  may  be  probably  thirty,  forty,  or  fifty  miles  ap#irt 
These  swarms  of  dust  undergo  condensation  by  attr.t  -  gravi-l 

tatiou  ;  they  will  become  hotter  and  brighter  as  thi  :_         amo  d^i 
creases,  and  we  shall  pass  from  the  nebulfie  to  what  we  call  tnxQ 
tars.    Mr.  Lockyer  imagines  such  condensed  mas- 
inst  being  pelted  or  branbarded  by  meteoric  mat^i 
heat  and  light,  the  effect  continuing  as  long  as  the  pelting  \s  kept 
up.    To  this  circumstance  is  due  the  formation  of  stars  like  auD 
Our  earth  originally  belonged  to  that  chiss  of  heavenly  bodi 
but  from  a  subsequent  process  of  c<x>ling  assumed  ita  presant 
charactor. 

The  dust  scattered  everywhere  in  the  atmosphere,  which 
lightod  up  in  a  ffrmbeam  or  a  ray  from  the  elocirio  Inmp^it 
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organic  nature.  It  is  seen  to  consist  of  countless  motes,  rising, 
illUiig,  or  gyrating,  although  it  is  impossible  to  follow  any  of 
them  with  the  eye  for  longer  than  a  fraction  of  a  second.  We 
conclude  that  their  weight  exceeds  but  very  slightly  that  of  the 
ftir ;  and,  moreover,  that  the  atmosphere  is  the  seat  of  multitudes 
of  minute  currents,  assuming  all  kinds  of  directions.  One  day 
last  T  ''r  om  the  top  of  Eiffel's  Tower  in  Paris,  I  amused  my- 

self  wing  an  unfolded  newspaper  over  the  railing  round 

the  summit  of  the  tower.  At  first  it  foil  slowly,  carried  away  by 
a  light  breeze ;  but  presently  it  rose,  and,  describing  a  curve,  began 
again  to  fall.  As  it  was  vanishing  from  sight,  the  paper  seemed 
to  me  as  if  arrested  now  and  then  in  its  descent,  perhaps  under- 
going again  a  slight  upheaval.  Here  was,  indeed,  a  gigantic  mote 
floating  in  the  atmosphere,  and  subject  to  the  same  physical  laws, 
t  ma  larger  scale,  as  those  delicate  filaments  of  duet  we  see 

(i-i-.v  .".^  merrily  in  a  sunbeam. 

It  is  difficult  to  say  how  much  of  the  dust  present  in  the  air 
may  Income  a  source  of  disease,  and  how  much  is  innocuous. 
Haay  of  the  motes  belong  to  the  class  of  micro-organisms ;  and 
experiments  show  how  easily  these  micro-organisms  or  sources  of 
infectious  diseases  can  reach  the  lungs,  and  do  mischief  if  they 
loold  find  a  condition  of  the  body  on  which  they  are  able  to 
ive  and  be  reproduced  Atmospheric  motes,  although  it  has 
shown  that  they  are  really  deposited  in  the  respiratory 
B,  do  not  accumulate  in  the  lungs  and  air-passages,  but  un- 
dergo decomposition  and  disappear  in  the  circulation.  Smoke, 
which  is  finely  divided  coal-dust,  is  clearly  subjected  to  such  a 
dorttmctive  process ;  otherwise  the  smoky  atmosphere  of  many  of 
towns  would  soon  prove  fatal,  and  tobacco-smoke  would  leave 
deposit  interfering  seriously  after  a  very  short  time  with  the 
of  respiration.  Dust,  however  in  its  physical  aspect 
very  far  from  being  always  innocuous,  and  many  trades  are 
ible  lo  suffer  from  it.  The  cutting  of  chaff,  for  horses'  food,  is 
one  of  the  most  pernicious  occupations,  as  it  generates  clouds  of 
dust  of  ;  tially  penetrating  character.    Persons  engaged  in 

^eedle  ri!  Miring  and  steel -grinders  suffer  much  from  the 

lost  of  metallic  particles.  Stone-cutters,  and  workmen  ii\  plaster 
W  Paris,  coal-heavers,  men  engaged  in  the  manufacture  of  cigars 
rope,  those  employed  in  flour-mills  and  hat  and  carpet  mak- 
ag,  are  liable  to  suffer  from  dust.  A  number  of  methods  have 
adopted,  more  or  less  successfully,  to  rid  these  trades  of  the 
'  due  to  this  source,  I  observed  many  years  ago  that  char- 
coal has  the  power  of  retaining  dust  in  a  remarkable  degree,  and 
bad  respirators  made  of  it,  found  them  very  effective  in 
iting  dust  reaching  the  lungs, 
Dcro-organisms — dust-like  particles  capable  of  cultivation  or 
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reproduction  in  certain  media  and  at  certain  tempera tur 
scattered  everywhere  in  the  atmosphere.     Intoreating  inqniri« 
into  their  distribution  in  air  and  water  have  been  made  by  Dr.j 
Miquel  at  the  Montsouris  Observatory,  Paris,  and  by  Dr.  Percy! 
Fraukland  in  England.     Dr.  Frankland  has  found  that  the  nnm-J 
ber  present  is  much  reduced  in  -v^ter.    Experiments  made  in  in^ 
closed  places,  where  there  is  little  or  no  atrial  motion,  show  the 
number  of  suspended  organisms  to  be  very  moderate ;  but  as  soonl 
as  any  disturbance  in  the  air  occurs,  from  draughts  or  people 
moving  about,  the  number  rapidly  increases  and   may  bwome 
veiy  great.    Being  slightly  heavier  than  air,  they  have  an  invari- 
able tendency  to  fall,  and  on  that  account  collect  on  the  surface 
of  water.    Hence  rivers,  lakes,  and  ponds  are  constantly  bein^ 
thus  contaminated. 

Important  points  connected  with  dust  of  organic  origin  are  its 
inflammability  and  its  liability  to  explode  when  mixed  with  air.j 
The  property  of  explosiveness  was  forcibly  illustrated  in  the  de 
fitruction  of  six  flour-mills  by  this  cause  in  Minneapolis,  Minn.,  in] 
May,  1878.  Coal-dust  in  coal-mines  is  a  cause  of  accident  from.1 
explosions  which  has  been  closely  investigated  in  England.  Q^-J 
many,  and  othor  mining  countries.    The  subject  was  H  hly 

treated  by  Sir  Frederick  Abeel,  in  a  paper  on  Accident 
read  before  the  Institution  of  Civil  Engineers  in  1888. 

Extremely  fine  particles  of  mineral  dust  may  exist  in  the  J 
mosphere,  and  do  exist  there  more  frequently  than  is  gener 
thought,  while  they  escape  detection  by  our  senses;.    The  attthurj 
while  making  experiments  on  the  Peak  of  Teneriflfe,  in  1878,  found 
the  knife-edges  of  his  balance  so  clogged  with  this  invisible  dust 
that  the  balance  refused  to  act.    When  wiped  off,  the  dust  col-| 
lected  again  in  a  few  minutes,  and  it  was  only  by  continaallj 
wiping  it  away  that  he  was  able  to  go  on  with  his  investi^ 
tion.    Prof.  Piazzi  Smyth,  while  on  the  Peak  of  Ten  ''it-J 

nessed  strata  of  dust  rising  to  a  height  of  nearly  a  milt.,  .......iagi 

out  to  the  horizon  in  every  direction,  and  so  dense  as  to  hide  fm-J 

quently  the  neighboring  hills.     Prof.  8.  P.  Langley,  loc^ 

from  the  height  of  fifteen  thousand  feet  on  Mount  Whi- 

f ornia,  into  a  region  that  had  appeared  clear  from  the  valley  bolow,| 

saw  "  a  kind  of  level  dust  ocean,  invisible  from  be"l' 

depth  was  six  or  seven  thousand  feet,  as  the  upper  i 

the  opposite  mountain-range  rose  clearly  out  of  it." 

Dust  storma  are  classified  by  Dr.  Henry  C-ook,  according  to 
their  intensity,  aa  atmospheric  dust,  dust  columns,  and  dust  storma. 
Dr.  Cook  has  observed  in  India  that  there  are  some  daya  on  which,^ 
however  hard  and  violently  the  wind  may  blow,  no  dn- 
panics  it,  while  on  others  every  little  puff  of  air  or 
wind  forms  or  carrioe  with  it  clouda  of  dust.    If  the  wind  wbk 
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isee  the  dust  is  strong,  nothing  will  be  visible  at  the  distance  of 
few  yards^  and  the  sun  will  bo  obscured.  The  dust  penetrates 
■"erywhere,  and  can  not  be  excluded  from  houses^  boxes,  and  even 
es,  however  carefully  guarded.  The  individual  particles  of 
appear  to  be  in  such  an  electrical  condition  that  they  are 
ever  ready  to  repel  each  other,  and  are  consequently  disturbed 
carried  up  into  the  air.  Dust  columns  arc  regarded  by  Dr, 
as  due  to  electrical  causes.  On  calm,  quiet  days,  when 
hardly  a  breath  of  air  is  stirring,  and  the  sun  pours  down  its 
heated  rays  with  full  force,  little  eddies  arise  in  the  atmosphere 
^Mar  the  surface  of  the  ground.  These  increase  in  force  and  diam- 
^Bier,  cat<?hing  up  and  whirling  round  bits  of  sticks,  grass,  dust, 
^BxmI  lastly  sand,  until  a  column  is  formed  of  great  height  and  con- 
Hbderable  diameter,  which  usually,  after  remaining  stationary  for 
I  ssome  time,  sweeps  away  across  country  at  great  speed.  Ultimately 
it  loses  gradually  the  velocity  of  its  circular  movement  and  dis- 
appears. In  the  valley  of  Mingochar,  which  is  only  a  few  miles 
width,  and  sxirrounded  by  high  hills.  Dr.  Cook,  on  a  day  when 
lot  a  breath  of  air  was  stirring,  counted  upward  of  twenty  of 
ese  columns.  They  seldom  changed  their  places,  and,  when  they 
I,  moved  but  slowly  across  the  level  tract.  They  never  inter- 
with  one  another,  and  appeared  to  have  independent  exist- 
Mr.  P.  Lu  H.  Baddeley,  in  his  book  on  Whirlwinds  and 
^  -I  of  India,  tells  of  a  gentleman  at  Lahore  who  fixed  an 
!■  apparatus,  so  adjusted  as  to  report  atmospheric  elec- 
;cal  movements,  and  observed  that  it  was  strongly  affected  dur- 
g  (!  *  ^  "^rms. 
\  (lust  consists  mainly  of  powdered  vitrified  substances^ 

reducod  by  the  action  of  intense  heat.    It  is  interesting  in  many 
respects.    The  ashes  or  scoria  shot  out  in  volcanic  eruptions  are 
ttOsUj  pounded  pumice,  but  they  also  originate  from  stones  and 
mts  which  are  pulverized  by  striking  against  each  other. 
ic  dust  has  a  whitish-gray  color,  and  is  sometimes  nearly 
Thus  it  is  that,  in  summer,  the  terminal  cone  of  the  Peak 
iffe  appears  from  a  distance  as  if  covered  with  snow ;  but 
is  no  suow  on  the  mountain  at  that  season  of  the  year,  and 
white  cap  of  the  peak  is  due  to  pumice  ejected  centuries  ago. 
The  friction  caused  by  volcanic  stones  and  rocks  as  tbey  are 
abed  in  their  collision  develops  a  mass  of  electricity  which 
shows  itself  in  brilliant  displays  of  branch  lightning  darting  from 
the  edges  of  the  dense  ascending  column.    During  the  great  erup- 
tion of  Vesuvius  in  1S23  they  were  constantly  visible,  and  added 
much  to  the  grandeur  of  the  spectacle.    It  not  unfrequently  hap- 
ns  that  the  dust  emitted  from  Vesuvius  falls  into  the  streets  of 
aplea;  but  this  is  nothing  in  comparison  with  the  mass  of  finely 
powdered  material  which  covered  and  buried  the  towns  of  Pompeii, 
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Herculaneum,  and  Stabia>,  in  tho  year  79.  The  eruption  of  Kra- 
katoa,  in  1883,  exceeded,  in  all  probability,  in  its  deadly  effecU, 
and  as  a  wonderful  phenomenon  of  nature,  the  outburst  of  Veeu- 
vius  in  the  year  79.  It  is  shown,  in  the  report  of  the  Krakatoa 
Committee  of  the  Royal  Society,  that  the  detonations  caused  by 
the  explosive  action  were  heard  a  hundred  and  fifty  miles  away. 
Captain  Thompson,  of  the  ship  Medea,  sailing  at  a  point  seventy- 
six  miles  northeast  of  Krakatoa,  saw  a  black  mass  like  smoke , 
rising  into  the  clouds  to  an  altitude  which  was  estimated  as 
less  than  seventeen  miles.  All  the  eye-witnesses  agreo  as  to 
splendoi*  of  the  electrical  phenomena.  The  old  crater  of  Krakai 
was  eviscerated,  and  a  cavity  was  formed  more  than  a  thousand 
feet  deep.  On  the  morning  of  the  27th  of  August  three  voEsela  at 
the  eastern  entrance  of  the  Strait  of  Sunda  encountered  the  (all 
of  mingled  dust  and  water,  which  soon  darkened  the  air,  and  cov»| 
ered  their  decks  and  sails  with  a  thick  coating  of  mud«  Some  i 
the  pieces  of  pumice  falling  on  the  Sir  R  Sale  were  said  to  havej 
been  of  the  size  of  a  pumpkin.  All  that  day  the  three  vessels  wer 
heating  about  in  darkness,  pumice-dust  falling  upon  them  in  such' 
quantities  as  to  employ  the  crews  for  hours  in  shoveling  it  from 
the  decks  and  in  beating  it  from  the  sails  and  rigging.  The  epood 
and  distance  attained  by  the  pumice  ejected  from  the  volcano  may 
be  conceived  from  the  fact  stated  in  Mr.  Douglas  Archibald's  con- 
tribution to  the  report,  that  duet  fell  on  September  8th  more  than 
thirty-seven  hundred  English  miles  from  the  seat  of  the  empiiou.  j 
The  great  mass  of  the  pumice  was  of  a  dirty,  grayish-white  tini^fl 
and  was  very  irregular  in  size.  ^ 

Tlie  dust  ejected  from  Krakatoa  did  not  all  fail  back  at  the 
same  time  upon  the  sea  and  the  earth.  The  lightest  portion  formed 
into  a  haze,  which  was  as  a  rule  propagated  westward.  Most  ob- 1 
servers  agree  in  regarding  this  haze  as  the  proximate  cause  of  tbo] 
twilight  glows,  colored  suns,  and  large  corona  which  were  seen  fori 
a  long  time  (more  than  two  years)  after  the  eruptioOi  The  baxol 
was  densest  in  the  Indian  Ocean  and  along  the  equatorial  bclt|| 
and  was  often  thick  enough  to  hide  the  sun  when  within  a  few 
degrees  of  the  horizon. 

I  hope  I  have  succeeded  in  showing  that  infinitely  small  ob- 
cts,  no  larger  than  particles  of  dust,  act  important  parts  in  the 
l^hysical  phenomena  of  nature. 


Mb.  H.  W.  SRTos-K\Btt  tella,  in  one  of  liU  book*  of  trftveU^  of  KU 
_ODo  of  tho  Bpnra  of  Mount  8t.  Elias,  following  the  tr:u!k  of  «  broirn  besr  ^ 
Iwa/H  on  unuusy  expectation  of  meeting  the  aniinnl  lUKtlf,  to  tbv  Im  <i 

boQNkud  two  hundred  f«^.     Ilere  tb&  wonderful  BpoctAcle  ira»  prc.^<  ,..^^^  -j  i 
lMt  tbtn  MventM'U  0)0Ueiaud  Mjnmre  ciilos  of  elacicni  atretrliinK  oror  (he  fmcm 
the  cooDtr/.    Exoep  -  sIaoImv  a 
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ON  JUSTICE. 
bt  hbkbekt  spencer. 

[Concluded.] 

T,  The  Sentimbnt  of  Justice.— Acceptance  of  the  doctrine  of 
Lorganic  (.n-olution  determines  certain  ethical  conceptionH.    The 
nine  implies  that  the  numerous  organs  in  each  of  the  innu- 
aerahle  species  of  animals,  have  been  either  directly  or  indirectly 
molded  into  fitness  for  the  requirements  of  life  Ly  constant  con- 
rer«€?  with  those  requirements.     Simultaneously,  through  nervous 
aodificAtions,  there  have  been  developments  of   the  sensations, 
acta,  emotions,  and  intellectual  aptitudes,  needed  for  the  ap- 
ite  uses  of  these  organs;  as  we  see  in  caged  rodents  that 
I  their  incisors  by  purposeless  gnawing,  in  gregarious  creat- 
ich  are  miserable  if  they  can  not  join  their  fellows,  in 
rers  which,  kept  in  confinement,  show  their  passion  for  dam- 
tiding  by  heaping  up  whatever  sticks  and  stones  they  can  find, 
las  this  process  of  mental  adaptation  ended  with  primitive 
?_  Are  human  beings  incapable  of  having  their  feelings  and 
progressively  adjusted  to  the  modes  of  life  imposed  on  them 
ae  social  state  into  which  they  have  grown  J*    Shall  we  sup- 
that  the  nature  which  fitted  them  to  the  exigencies  of  sav- 
flgd  life  has  remained  unchanged,  and  will  remain  unchanged,  by 
the  exigencies  of  civilized  life  ?    Or  shall  we  suppose  that  this 
aboriginal  nature,  by  repression  of  some  traits  and  fostering  of 
thers,  is  made  to  approach  more  and  more  to  a  nature  which 
Inds  developed   society  its    appropriate  environment,  and    the 
t«)uired  activities  its  normal  ones  ?    There  are  many  believers  in 
'*  of  evolution  who  seem  to  have  no  faith  in  the  con- 
lability  of  mankind-     While  glancing  but  carelessly 
the  evidence  furnished  by  comparisons  of  ilifTereaL  human  races 
ith  one  another,  and  of  the  same  races  in  different  ages,  they  i 
i^ore  entirely  the  imluction  from  the  phenomena  of  life  at  large.' 
)at  if  there  is  an  abuse  of  the  deductive  method  of  reasoning 
bere  is  also  an  abuse  of  the  inductive  method.     One  who  refused 
believe  that  a  new  moon  would  in  a  fortnight  become  full,  and, 
ling  observations  accumulated  throughout  the  past,  in- 
watching  the  successive  phases  for  three  weeks  before  he 
ira»  convinced,  would  be  considered  inductive  in  an  irrational 
dogrecu     Bui  there  might  not  unfairly  be  classed  with  him  those 
rho,  slighting  the  inductive  proof  of  unlimited  adjustability,  bod- 
and  mental,  which  the  animal  kingdom  at  large  presents,  will 
adni''     ■        '    intability  of  human  nature  to  social  life  until 
adjii  -  taken  place:    nay,  even  ignore  the  evidence 

>  it  ia  taking  place. 
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Here  we  shall  assumo  it  to  bo  an  iiiovitubk*  inference  from  the 
doctrine  of  organic  evolution,  that  the  higheet  ty]>e  of  living 
being,  no  less  than  all  lowor  tyjK^s,  raust  go  on  molding  itself  to 
those  requirements  which  circumstances  imj^se.  And  we  shall^ 
by  implication,  assume  that  moral  changes  are  among  thecl 
thus  wrought  out. 


3d  sick-  ^ 


The  fact  that  when  surfeit  of  a  favorite  food  has  caused 
noss,  there  is  apt  to  follow  an  aversion  to  that  food,  shows  how. 
in  the  region  of  the  sensations,  exi>eriences  establish  associations 
which  influence  couduct.     And  the  fact  that  the  house  in  which  a 
wife  or  child  died,  or  in  which  a  long  illness  was  sufiFered,  b&- 1 
comes  so  associated  with  painful  states  of  mind  as  to  he  shnnned,  I 
sufficiently  illustrates,  in  the  emotional  region,  the  mode  in  which 
actions  may  be  determined  by  mental  connections  formed  in  tba  | 
course  of  life.    When  the  circumstances  of  a  species  make  certain  1 
relations  between  conduct  and  consequence  habitual,  the  appro- 
priately-linked feelings  may  come  to  characterize  the  sixk-Iosl 
Either  inheritances  of  modifications  producetl  by  habit,  or  mure  ] 
numerous  survivals  of    individuals  having  nervous  structural 
which  have  varied  in  fit  ways,  gradually  form  guiding  tenden- ' 
cies,  prompting  appropriate  beha\nor  and  deterring  from   inafv-  j 
propriate.    The  contrast  between  fearless  birds  found  on  islands  I 
never  before  visited  by  man,  and  the  birds  around  us,  which  nhow 
fear  of  man  immediately  they  are  out  of  the  nest,  exemplil 
such  adaptations. 

By  virtue  of  this  process  there  have  been  pn^iluced  t 
tent  among  lower  creatures,  and  there  are  being  fnrthei  'odl 

in  man,  the  sentiments  appropriate  to  soiMal  life.    Aggrossivo  ac- 
tions, while  they  are  habitually  injurious  to  the  group  in  which  I 
they  occur,  are  not  unfrequently  injurious  to  the  individuals! 
committing  them;  since,  though  certain  pleasurtfS  may  be  gained 
by  them,  they  often  entail  pains  greater  than  the  pleasures.    Con- 
versely, conduct  restrained  within  the  required  limits,  calling  out  j 
no  antagonistic  passions,  favors  harmonious  co-operation,  profits  i 
the  group,  and,  by  implication,  profits  the  average  of  its  indi- . 
viduala     Consequently,  there  results,  other  things  equal,  a  t«iul-l 
ency  for  groups  formed  of  members  having  this  adaptation  of] 
nature,  to  survive  and  sprcml. 

Among  the  sotaal  sentiments  thus  e%'olved,  one  of  chief  impor* 
tance  is  the  sentiment  of  justice.  Let  us  now  consider  tnor^ 
closely  its  nature. 

Stop  an  animal's  nostrils,  and  it  makes  frantic  efforts  to  free 
its  head.    Tie  its  limbs  togetht*r,  and  its  struggles  to  get  them 
libi^rty  are  violeutv    Chain  it  by  the  neck  or  leg,  and  it  is  wyine I 
time  before  it  reai9e9  it9  attempts  to  e^icape.    Put  it  in  a  cag«»,  and  | 
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t  long  continuGs  restlesa  Generalizing  fcheae  insUuoes  we  see 
hat  in  proportion  as  the  restraints  on  actions  by  which  life  is 
maintaineii  are  extreme,  the  resistances  to  them  are  great.  Con- 
versely, the  eagerness  with  which  a  bird  seizes  the  opportunity 
for  taking  flight,  and  the  joy  of  a  dog  when  liberated,  sbow  how 
strong  is  the  love  of  unfettered  movement. 

Displaj'ing  like  feelings  m  like  ways,  man  displays  them  in 
ntber  and  wider  ways.  He  is  irritated  by  invisible  restraints  aa 
well  as  by  risible  ones ;  and  as  his  evolution  becomes  higher,  he 
is      "  by  circumstances  and  actions  which  in  more  remote 

wa;.  •!  liinder  the  pursuit  of  ends.     A  parallel  will  elucidate 

this  truth.      Primitively  the  sentiment  of  property  is   gratitied 
only  by  possession  of  food  and  shelter,  and,  presently,  of  cloth- 
ing; but  afterward  it  is  gratified  by  possession  of  the  weapons 
tools  which  aid  in  obtaining  these,  then  by  possession  of  the 
materials  ser\ing  for  making  weapons  and  tools  and  for 
r_  purposes,  then  by  possession  of  the  coin  which  purchases 
well  Hs  things  at  large,  then  by  possession  of  promises 
exchangeable  for  the  coin,  then  by  a  lien  on  a  banker,  regi»- 
in  a  pass-book.    That  is,  there  comes  to  be  pleasure  in  an 
ownership  more  and  more  abstract  and  remote  from  material  sat- 
isfactions.   Similarly  with  the  sentiment  of  justice.    Beginning 
with  the  joy  felt  in  ability  to  use  the  bodily  ^wwers  and  gain  the 
re^uUing  benefits,  accompanied  by  irritation  at  direct  interfer- 
ences, this  gradually  responds  to  wider  relations:  being  excited 
now  by  the  incidents  of  personal  bondage,  now  by  those  of  politi- 
cal  *        '    :t\  now  by  those  of  cla^s  privilege,  and  now  by  small 
jrtl  ;  iianges.     Eventually,  this  sentiment,  sometimes  so  little 

developcMl  in  the  nc^gro  that  he  jeers  at  a  liberated  companion 
he  has  no  master  to  take  care  of  him,  becomes  so  much 
d  in  the  Englishman  that  the  slightest  infraction  of  some 
mode  of  formal  procedure  at  a  public  meeting  or  in  Parliament 
which  can  not  intrinsically  concern  him,  is  vehemently  opposed 
because  in  some  distant  and  indirect  way  it  may  help  to  give 
possible  powers  to  unnamed  authorities  who  may  i>erhaps  impose 
^ufr>--^^^.^n  burdens  or  restrictions. 

I'  .  then,  the  egoistic  sentiment  of  justice  is  a  subjective 

attribute  which  answers  to  that  objective  requirement  consti- 
tuting justice — the  requirement  that  each  adult  shall  receive  the 
good  and  e^nl  effects  of  his  own  nature.  For  unless  the  faculties 
of  all  kinds  have  frep  play,  these  results  can  not  l>e  gained  or  suf- 
fere^i,  and  unless  there  exists  a  sentiment  which  prompts  mainte- 
nance of  the  sphere  for  this  free  play,  it  will  be  trenched  upon 
an''    *     "  -e  play  impeded. 

^'e  may  thus  understand  how  the  egoistic  sentiment  of  j 
\oo  \»  developed,  it  is  much  less  easy  to  understand  how  there ' 
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is  deveIopc*d  the  altmifrtic  sentiment  of  justice.    Oi:  .ud, 

the  implicatiou  is  that  the  altruistic  sentiment  of  ju:-  .::  com** 

into  existence  only  in  the  course  of  adaptation  to  social  life.  Ob 
the  other  hand  the  implication  is  that  social  lif-    '  '  iblo 

only  by  maintenance  of  those  equitable  relation-  ^   _   '.hv 

altruistic  sentiment  of  justice.  How  can  these  reciprocal  require 
ments  be  fulfilled  ? 

The  answer  is  that  the  altruistic  sentiment  of  justice  can  coidp 
into  existence  only  by  the  aid  of  a  sentiment  which  temporarily 
supplies  its  place  and  restrains  the  actions  prompte<l  by  pure  ego- 
iara — a  pro-altruistic  sentiment  of  justice  as  wn  may  call  it.  This 
has  several  components  which  we  must  successively  glance  at. 

The  first  deterrent  from  aggression  is  one  which  we  see  aniong 
animals  at  large — the  fearpf  retaliation.  Among  creatures  of  tha 
same  species  the  food  obtained  by  one  or  place  of  vantage  iakea 
possession  of  by  it,  is  in  some  measui*e  insured  to  it  by  the  dread 
which  most  others  feel  of  the  vengeance  which  may  follow  any 
attempt  to  take  it  away ;  and  among  men,  especially  during  primi- 
^^  tive  stages  of  social  life,  it  is  chiefly  such  dread  wliich  secures  for 
^H  each  man  free  scope  for  his  activities,  and  exclusive  use  of  what- 
^^Lnver  they  Lring  him. 

^^^V  A  further  restraint  is  the  fear  of  reprobation  shown  by  onoon- 
^V  corned  members  of  the  group.  Though  in  the  expulsion  of  & 
^H  '*  rogue  "  elephant  from  the  herd,  or  the  slaying  of  a  sinning  menh 
^1  her  of  the  flock  by  rooks  or  storks,  we  see  that  even  among  uu« 
^H  mals  individuals  su O'er  from  an  adverse  public  opinion;  yet  \\ 
^"  is  scarcely  probable  that  among  animals  expectation  of  gonend 
[  dislike  prevents  encroachment.     But  among  mankind,  "  looking 

^K  l>efore  and  after''  to  a  greater  extent^  the  thoKight  of  social  di^- 
^"  grace  is  usually  an  additional  check  on  ill-behavior  of  man  to 
)  man. 

^K  To  these  feelings,  which  come  into  play  before  there  is  any 

^1  social  organization,  have  to  be  added  those  which  arise  after 
^1  political  authority  establishes  itself.  When  a  euc-cessful  loftder  in 
"      war  af.'quires  permanent  headship,  and  comes  tr  '  t 

maintenance  of  his  power,  there  arises  in  him  ji  ,        nat 

the  trespasses  of  his  people  one  against  another ;  since  thw  ramlU 
ing  dissensions  weaken  his  tribe.  The  rights  of  persoi  '  .kre- 
ance  and,  as  in  feudal   times,  of  private  war,  are    i  J . 

and,  simultaneously,  there  grow  up  interdicts  on  the  acu  whirJi 
cauRe  them.  Dread  of  the  {lenalties  which  follow  breached  of 
thene,  is  an  added  restraint. 

Ancestor-worship  in  general,  <leveloping  as  the  wx-  A- 

into  special  prop'*'  ♦'•n  of  the  dead  cl>' *^-   "host ^.r/^fl- 

Itly  the  dead  king  .  gives  to  the  i  us  ho  uUered 

iu ring  life  increased  feoiuctity;  and  when,  with  €^tabliahmeni  of 
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ttxe  cult,  he  becomes  a  god,  his  injunctiyns  become  divine  com- 
mands with  dreaded  punishments  for  breaches  of  them. 

These  four  kinds  of  fear  co-operate.  The  dread  of  retaliation, 
the  dread  of  social  dielike,  the  dread  of  legal  punishment,  and  the 
dread  of  divine  Tengeance,  united  in  various  proportions,  form  a 
body  of  feeling  which  checks  the  primitive  tendency  to  pursue 
the  objects  of  desire  without  regard  to  the  interests  of  fellow-men. 
Containing  none  of  the  altruistic  sentiment  of  justice,  properly  so 
called,  this  pro-altruistic  sentiment  of  justice  serves  temporarily 
to  cause  respect  for  one  another's  claims,  and  so  to  make  social 
co-operation  possible. 

Creatures  which  become  gregarious  tend  to  become  sympa- 

^ti^)tic  in  degrees  proportionate  to  their  intelligences.  Not,  in- 
deed, that  the  resulting  sympathetic  tendency  is  exclusively,  or 
fven  mainly,  of  that  kind  which  the  words  ordinarily  imply;  for 
in  some  there  is  little  beyond  sympathy  in  fear,  and  in  others 
little  beyond  sympathy  in  ferocity.  All  that  is  meant  is  that  in 
gregarious  creatures  a  feeling  displayed  by  one  is  apt  to  arouse 
kindred  feelings  in  others,  and  is  apt  to  do  this  in  proportion  as 
others  are  intelligent  enough  to  appreciate  the  si^s  of  the  feel- 
ing, In  two  chapters  of  the  Principles  of  Psychology — Sociality 
sad  Sympathy  and  Altruistic  Sentiments — I  have  endeavored  to 
show  how  S3mipathy  in  general  arises,  and  how  there  is  eventually 
produced  altruistic  sympathy. 

The  implication  is,  then,  that  the  associated  state  having  been 
ttaintained  among  men  by  the  aid  of  the  pro-altruistic  sentiment 
of  justice,  there  have  been  maintained  the  conditions  under  which 
the  altruistic  sentiment  of  justice  itself  can  develop.  In  a  per- 
manent group  there  occur,  generation  after  generation,  incidents 
timultaneously  drawing  from  its  members  manifestations  of  like 
emotions — rejoicings  over  victories  and  escapes,  over  prey  jointly 
captured,  over  supplies  of  wild  food  discovered ;  as  well  as  la- 
toente  over  defeats,  scarcities,  inclemencies,  etc.  And  to  these 
greater  pleasures  and  pains  felt  in  common  by  all,  and  so  express- 
ing themselves  that  each  sees  in  others  the  signs  of  feelings  like 
those  which  he  has  and  is  displaying,  must  be  added  the  smaller 
pleasures  and  pains  daily  resulting  from  meals  taken  together, 
•amsements,  games,  and  from  the  not  infrequent  adverse  occur- 
rences which  affect  several  persons  at  once.  Thus  there  is  fos- 
t*re<l  that  sympathy  which  makes  the  altruistic  sentiment  of 
juirtice  possible. 

Bat  the  altruistic  sentiment  of  justice  is  slow  in  assuming  a 
iigh  form,  partly  because  its  primary  component  does  not  become 
highly  developed  until  a  late  phase  of  progress,  partly  because  it 
is  relatively  complex,  and  partly  because  it  implies  a  stretch  of 
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imagination  not  posaible  for  low  intelligence&.    Let  us  glance 
each  of  these  reasons. 

Every  altruistic  feeling  presupposes  experience  of  the  cor- 
responding egoistic  feeling.  As,  until  pain  has  been  felt  there 
can  not  be  sympathy  with  pain,  and  as  one  who  has  no  ear  for 
music  can  not  enter  into  the  pleasure  which  music  ^ves  to  oth- 
ers ;  so,  the  altruistic  sentiment  of  justice  can  arie4  '"t^r  tb^ 
egoistic  sentiment  of  justice  has  arisen.  Hence  ^^  iiis  has 
not  been  developed  in  any  considerable  degree,  or  has  been  n^ 
pressed  by  a  social  life  of  an  adverse  kind,  the  altruistic  senti- 
ment of  justice  remains  rudimentary. 

The  complexity  of  the  sentiment  becomes  manifest  on  oboerr- 
ing  that  it  is  not  concerned  only  with  concrete  pleasures  and  painfl, 
but  is  concerned  mainly  with  certain  of  the  circumstances  under 
which  these  are  obtainable  or  preventable.  As  the  egoistic  senti- 
ment of  justice  is  gratified  by  maintenance  of  those  conditions 
which  render  achievement  of  satisfactions  unimpeded,  and  irri 
tated  by  the  breaking  of  those  conditions,  it  results  that  the  altrU' 
istic  sentiment  of  justice  requires  for  its  excitement  not  only  the 
ideas  of  such  satisfactions,  but  also  the  ideas  of  tiiose  coadi* 
tions  which  are  in  the  one  case  maintained  and  in  the  other  cose 
broken. 

Evidently,  therefore,  to  be  capable  of  this  sentiment  in  a  devel- 
oped form,  the  faculty  of  mental  representation  must  b*' 
great.    Where  the  feelings  with  which  there  is  to  be  ^      . 
are  simple  pleasures  and  pains,  the  higher  gregarious  animals 
occasionally  display  it:  pity  and  generosity  are  from  timet^>  lime 
felt  by  them  as  well  as  by  human  beings.    But  to  conceive  simul- 
taneously not  only  the  feelings  produced  in  another,  but  the  plexus 
of  acts  and  relations  involved  in  the  production  of  such  feolings^ 
presupposes  the  putting  together  in  thought  of  more  elementi, 
than  an  inferior  creaturd  can  grasp  at  the  same  time.    And  wl 
wo  come  to  those  most  abstract  forms  of  the  sentiment  of  jusl 
which  are  concerned  with  public  arrangements,  we  see  that  only 
the  higher  varieties  of  men  are  capable  of  so  conceiving  the  ways 
in  which  good  or  bad  institutions  and  laws  will  eventually  aff^ 
their  spheres  of  action,  as  to  be  prompted  to  support  or  oppose 
them;  and  that  only  among  these,  therefore,  is  th*  i  *'^  nn' 

der  such  conditions  that  sympathetic  sentiment  ol  ,  which 

makes  them  defend  the  political  interests  of  fellow-citizen!^. 

There  is,  of  course,  a  close  connection  betw.        *' 
of  justice  and  the  social  type.     Predominant  . 
coercive  form  of  organization  it  implies,  alike  in  tho  figbtiui^ 

body  and  in  the  society  which  supports  it,  '"■...!..  .. ^^^ 

the  egoistic  sentiment  of  justice;  but,  con  lly 

tramples  on  it,  and  at  the  same  time  the  symptitbted  wliicb  origi- 
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the  altmistic  sentiment  of  justice  are  perpetually  seared  by 
t  activities.  Contrariwise,  in  proportion  as  the  regime  of 
abdvts  is  replaced  by  the  rigime  of  contract,  or,  in  other  words,  as 
fast  as  voluntary  co-operation,  which  characterizes  tlie  industrial 
of  society,  becomes  more  general  than  involuntary  co-opera- 
on,  Trhich  characterizes  the  militant  typo  of  society,  individual 
activities  become  less  restrained,  and  the  sentiment  which  rejoices 
in  the  scope  for  them  is  encouraged ;  while,  simultaneously,  the 
occasions  for  repressing  the  sympathies  become  less  frequent. 
Hence  during  warlike  phases  of  social  life  the  sentiment  of  jus- 
tice retrogrades,  while  it  advances  during  peaceful  phases,  and  can 
reach  its  full  development  only  in  a  permanently  peaceful  state.* 

V.  The  Idea  of  Justice. — While  describing  the  sentiment 
of  justice,  the  way  has  been  prepared  for  describing  the  idea  of 
JQBtico.  Though  the  two  are  intimately  connected  they  may  be 
clearly  distinguished. 

One  who  had  dropped  his  pocket-book,  and,  turning  round, 
finds  that  another  who  has  picked  it  up  will  not  surrender  it,  is 
indignant.  If  the  goods  sent  homo  by  a  shopkeeper  are  not  those 
he  purchased,  he  protests  against  the  fraud.  Should  his  seat  at  a 
thooEre  be  usurped  during  a  momentary  absence  he  feels  himself 
Ql-u^ed.  Morning  noises  from  a  neighbor's  poultry  he  complains 
of  as  grievances.    And  meanwhile  he  sympathizes  with  the  anger 

a  friend  who  has  been  led  by  false  statements  to  join  a  disas- 

u«  enterprise,  or  whose  action  at  law  has  been  rendered  futile 
by  a  flaw  in  the  procedure.  But  though  in  these  cases  his  sense 
of  justice  is  offended,  he  may  fail  to  distinguish  the  essential  trait 
which  in  each  case  causes  the  offense.  He  may  have  the  senti- 
ment of  justice  in  full  measure  while  his  idea  of  justice  remains 
vaifue. 

This  relation  between  sentiment  and  idea  is  a  matter  of  course. 
The  ways  in  which  men  trespass  on  one  another  become  more  nu- 
merous in  their  kinds,  and  more  involved,  as  society  grows  more 
complex ;  and  they  must  be  experienced  in  their  many  forms,  gen- 
eration after  generation,  before  analysis  can  make  clear  the  essen- 
tial distinction  between  legitimate  acts  and  illegitimate  acts, 

A  special  reason  for  this  should  be  recognized.  Ideas  as  well 
afl  Bftntiments  must  on  the  average  be  adjusted  to  the  social  state. 
ence,aB  war  has  been  frequent  or  habitual  in  nearly  all  societies, 
ch  ideas  of  justice  as  have  existed  have  been  perpetually  con- 
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;  peace  docs  In  a  few  pUcea  exist,  and  whero  U  exiAta  the  sestltnent  of  jus- 
des  h  exceprtkmally  stroDg  txid  MimitiTe.  I  am  glad  to  hare  again  the  oocaflion  for  point> 
Ih  OBt  libat  am<mg  tHbes  called  onciviUsedf  there  ore  5oine,  diatiDguishrd  by  the  entire 
of  lofl,  »ho  in  tboir  oharactcre  put  to  shnmf?  iho  peoples  called 

.      tiutionSf  §§  497  and  &7-1, 1  have  giren  eight  oxaniplea  of  this 
coHMotlos  of  tacts  taken  from  raocs  of  different  types. 
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fused  by  the  conflicting  requirements  of  internal  amity  and  extc^l 
nal  enmity. 

Already  it  has  been  made  clear  that  the  idea  of  justice,  or  at 
least  the  idea  of  human  justice,  contains  two  elements.    On  the  I 
one  hand  there  is  that  positive  element  implied  by  rec<  of  , 

each  man's  claims  to  unimpeded  activities  and  the  beii^uvo  ihey 
bring.  On  the  other  hand  there  is  that  negative  element  implied 
by  the  consciousness  of  limits  which  the  presence  of  other  men 
having  like  claims  necessitates.  Two  opposite  traits  in  these  two 
components  especially  arrest  the  attention. 

Inequality  is  the  primordial  idea  suggested.    For  if  the  prin- 
ciple is  that  each  shall  receive  the  benefits  and  evils  due  to  hia 
own  nature  and  consequent  conduct,  then  since  men  differ  in  their  { 
powers  there  must  be  differences  in  the  results  of  their  actions.  | 
Unequal  amounts  of  benefit  are  implied. 

Mutual  limitations  to  men's  actions  suggest  a  contrary  id««w 
When  it  is  sc^n  that  if  each  pursues  his  ends  regardless  of  his 
neighl)or's  claims,  quarrels  must  be  caused  and  social  co-op^m- 
tion  hindered,  there  arises  the  consciousness  that  bounds  must  b« 
sot  to  the  doings  of  each ;  and  the  thought  of  spheres  of  action 
bounded  by  one  another,  involves  the  conception  of  equality. 

Unbalanced  appreciations  of  these  two  factors  in  human  justice 
load  to  divergent  moral  and  social  theories,  which  we  must  now 
glance  at. 

In  some  of  the  rudest  groups  of  men  the  appreciations  are  no 
higher  than  those  which  we  see  among  inferior  gregarious  ani* 
mala.  Here  the  stronger  takes  what  ho  pleases  from  the  weaker 
without  exciting  general  reprobation ;  while,  elsewhere,  there  is 
practiced  and  tacitly  approved  something  like  communism.  But 
where  habitual  war  has  developed  political  organization,  the  jde« 
of  inequality  becomes  predominant.  If  not  among  the  conquercdp 
who  are  made  slaves,  yet  among  the  conquerors,  who  naturally 
think  of  that  which  conduces  to  their  interest  as  thiit  which 
might  to  be,  there  is  fostered  this  element  in  the  conception  of 
justice  which  asserts  that  superiority  shall  have  the  benefits  of 
superiority. 

Though  the  Platonic  dialogues  may  not  bo  taken  as  measures 
of  Greek  belief,  yet  we  may  reasonably  assume  that  t*  **  'njpr 
they  take  for  granted  were  currently  accepted.     Sot'rati  n'Si 

— **  Do  you  admit  that  it  is  just  for  subjects  to  obey  their  miers  ?" 
"  I  do,"  replies  Thrasymachua*  Though  otherwise  in  autagOQi8i&« 

*  The  Beirabllc,  Book  I,  tmuUtttl  hf  Jowett,  p.  Ifi9  (eilit  of  1671V  Iiul«ad  of  **  Dii 
jvu  •dbli,"  the  rGodvting  glnn  try  McMn.  Ucweljiu  D«\lva  oud  Vau^uui  U  "  Yoa  dtndfr 
let  algo  mdnuitt,** 
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7(i  agree  in  this  conception  of  what  is  just.     At  a  later 
of   the  inquiry,  Glaucon,  describing  a  current  opinion, 
aajra: 

**  TbU,  as  the/  affirm,  u  the  origin  and  not  are  of  Jtistioe: — there  is  a  menu  or 
cotopromise  lietwe«a  tbe  best  of  all,  whtcli  ia  to  du  and  not  to  i^uSor  injustice, 
«od  the  worst  of  oU,  wLiich  is  to  sufivr  without  the  power  of  rctalititioa ;  and 
Jostice  being  tbe  meuu  hotwe^n  tbe  two,  Ia  tolerated  not  as  good,  but  as  tbe 
Immt  erU.*^  Aud  immeilititul>  afterward  it  is  said  that  men  "  aro  only  diverted 
into  tb«  pAth  of  Jostioe  by  tbe  force  of  law.*'  * 

In  this  significant  passage  several  things  are  to  be  noted. 
^Jliere  is  first  a  recognition  of  the  fact,  above  indicated,  that  at  an 
^Bnrly  stage  the  practice  of  justice  is  initiated  by  the  dread  of 
^Hetoliation,  and  the  conviction,  suggested  by  experience,  that  it  is 
HBn  the  whole  the  best  to  avoid  aggression  and  to  respect  the  limit 
which  compromise  implies ;  there  is  no  recognition  of  intrinsic 
flagitiousness  in  aggression,  but  only  of  its  impolicy.    Further, 
the  limit  to  each  man's  actions,  described  as  "  a  mean  of  compro- 
mise/'and  respect  for  which  is  called  "the  path  of  justice,"  is 
said  to  be  established  only  "  by  the  force  of  law."    Law  is  not 
considered  aa  an  expression  of  justice  otherwise  cognizable,  but 
as  iteelf  the  source  of  justice;  and  hence  results  the  meaning 
ef  the  preceding  proposition,  that  it  is  just  to  obey  the  law. 
Thirdly,  there  is  an  implication  that  were  it  not  for  retaliation 
and  legal  penalties,  the  stronger  might  with  propriety  take  ad- 
vantage of  the  weaker.     There  is  a  half-expressed  belief  that  su- 
periority ought  to  have  the  advantages  of  superiority ;  inequality 
occupies  a  prominent  place,  while  equality  makes  no  definite 
appearance. 

The  conception  here  indicated  that  justice  consists  in  legality, 

ia,t^         '    '       '     '•  of  Book  rv,  developed  into  the  conception 

thai  .  IS  "  in  each  of  the  three  classes  doing  the  work 

its  own  class":  carpenter,  shoemaker,  or  what  not,  "doing 

h  his  own  business,  and  not  another's  " ;  and  all  obeying  the 

whose  business  it  is  to  rule.f    Thus  the  idea  of  justice  is  made 

to  include  the  idea  of  inequality.    Though  there  is  some  recog- 

•  Book  n,  p.  S20. 

f  On  ftDother  p*^  there  U  fumisbed  a  typical  example  of  Socratio  rcAsonlng.  It  la 
to  be  a  Jtut  "  priudple  that  individuals  arc  neither  to  Uko  wbat  Is  auotber'e,  nor  to 
r  dgpriTfti  of  vLat  is  their  own."  Froai  this  it  is  iuicrred  tbat  justice  considta  in  "  bsv- 
i«g  umI  iA>c^  vbat  la  a  nian*a  own^';  and  then  comes  the  further  inft>TGnco  tbat  It  ii 
otJiiM  for  «iM  man  to  assume  another's  occupation,  and  "  force  his  way  "  out  of  one  cUrs 
loto  «ao(hcr*  Berc,  thca,  becauM  a  rnan's  owd  property  atid  his  own  occupation  are  both 
callol  Idf  cnro,  the  nme  oonclu^ion  is  drawn  concerning  both.  Two  fallacies  are  iri' 
r«lv«4 — (bf  one  th»S  s  man  can  **  own  **  a  trade  in  ihe  ftamo  waj  that  be  owns  a  ooai,  and 
tks  Olb«r  tbat  IwcMwe  he  out  not  be  4^prit^  of  the  ooat  he  must  bo  rmtridvd  to  tbe 
xnSm^  Tbe  FlaKNile  dUkiguw  ve  everywhere  vitiated  by  fallacies  of  this  kind,  OMiaed  hf 
omSaao^a^  words  wUb  thlAC0»-uii!t7  of  name  with  unity  of  natui-e. 
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nition  of  equality  of  positions  and  claims  among  members  of  the 
same  class,  yet  the  rogulatlons  respecting  community  of  wiTes, 
etc.y  in   tlie  guardian-class,  have  for   their  avowed   purpose  to 
establish,  even  within  that  class,  unequal  privileges  for  the  benefits 
of  the  superior. 

But  now  observe  that  while  in  the  Greek  conception  of  justicgl 
there  predominates  the  idea  of  inequality,  while  the  idea  of  e<iaal-1 
ity  is  inconspicous,  the  inequality  refers,  not  to  the  naturall 
achievement  of  greater  rewards  by  greater  merits,  but  to  thai 
artificial  apportionment  of  greater  rewards  to  greater  merits,  Itl 
is  an  inequality  mainly  established  by  authority.  The  grailationsj 
in  the  civil  organization  are  of  the  same  nature  as  those  in  the] 
military  organization.  Regimentation  pervades  both,  and  the 
idea  of  justice  is  everywhere  conformed  to  the  traits  of  the  socia 
structure. 

And  this  is  the  idea  of  justice  proper  to  the  militant  type  at  ^ 
large,  as  we  are  again  shown  throughout  Europe  in  subsequent 
ages.    It  will  suffice  to  point  out  that  along  with  the  diiferonl 
law-established  positions  and  privileges  of  different  ranks,  there 
went  gradations  in  the  amounts  paid  in  composition  for  crimes 
according  to  the  rank  of  the  injured-    And  how  completely  the, 
idea  of  justice  was  determined  by  the  idea  of  rightly-existing  in- 
equality, is  shown  by  the  condemnation  of  serfs  who  escaped  into  j 
the  towns  and  were  said  to  have  "  unjustly  "  withdrawn  them- 
selves from  the  control  of  their  lords. 

Thus,  as  might  be  expected,  we  find  that  while  the  struggle  I 
for  existence  between  societies  is  going  on  actively,  recognition  of  ] 
the  primary  factor  in  justice  which  is  common  to  life  at  largo, ' 
human  and  sub-human,  is  very  imperfectly  qualified  by  recogni- 
tion of  the  secondary  factor.    That  which  we  may  distinguiah  as 
the  brute  element  in  the  conception  is  but  little  mitigated  by  th« 
human  element. 


All  movements  are  rhythmical,  and  among  others  social  move- 
ments, with  their  accompanying  doctrines.  After  that  cono<}p- 
tion  of  justice  in  whinh  the  idea  of  inequality  unduly  predomi- 
nates, comes  a  conception  in  which  the  idea  of  equality  unduly 
predominates. 

A  recent  example  of  such  reactions  is  furnished  by  the  ethical 
theory  of  Bentham.  As  is  shown  by  the  following  extract  frota 
Mr.  Mill's  Utilitarianism  (p.  91),  the  idea  of  Inequality  hero  en^ 
tircly  disappears: 

The  OreatMt-IIaiyptneM  Principlo  U  a  mere  form  of  irord«  vitboat  ntiottil 
*  ■  ""      "  *n,  onlcM  one  i  "      iLc 

fj'i  *  franco  mad*  !■  ■  **^ 

TIjvvo  cuudlUuiM  bvl&g  ffnp])Uc<i,  Bcntbam's  dictum,  ^^  vrrr/btnljr  tv«otiii&  lor  OM. 
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for  more  than  one,'*  migbt  be  writton  under  the  principle  of  utility  aa  an 
BAtory  oomnieutary. 

Now  though   Bentham  ridicules  the  taking  of  justice  as  our 

ide,  saying  that  while  haj>i>ine88  is  an  end  intelligible  to  all, 

is  a  relatively  uninti'lligible  end,  yet  he  tacitly  asserts  that 

|l  r'iple— *•  everybody  to  count  for  one,  nobody  for  more  than 

;ift/'  is  jtt«t;  since,  otherwise,  he  would  l)e  obliged  to  admit  that 

13  unjust,  and  we  may  not  suppose  he  would  do  so.     Hence  the 

iplication  of  his  doctrine  is  that  jxistice  means  an  tn^ual  aj)p<ir- 

onment  of  the  benefits,  material  and  immaterial,  which  men'H 

tivities  bring.     There  is  no  recognition  of  inequalities  in  men's 

lareH  of  haj>piness,  consequent  on  inequalities  of  their  faculties 

characters. 

This  is  the  theory  which  Communism  would  redtice  to  prac- 

ice.     Prom  one  who  knows  him,  I  learn  that  Prince  Krapotkin 

lames  the  Eiiglisli  socialists  because  they  do  not  propose  to  act 

the  rule  popularly  worded  as  "  share  and  sliare  alike,"     In  a 

nt  periodical,  M.  de  Laveleye  summed  up  the  communistic 

It'  a«  being  **  that  the  individual  works  for  the  profit  of  the 

M  which  he  hands  over  the  produce  of  his  labor  for  equal 

\nBioD  among  all."    In  the  communistic  Utopia  described  in  Mr. 

ellamy's  Looking  Backward,  it  is  held  that  each  "shall  makej 

lie  same  eflTort,"  and  that  if  by  tlie  same  efforts,  bodily  or  mental," 

lie  prtKiuces  twice  as  much  as  another,  he  is  not  to  be  advantaged 

\'  the  difForeuce.    At  the  same  time  the  intellectually  or  physic- 

ly  fi*ehle  are  to  be  quite  as  well  off  as  others :  the  assertion 

"iiig  that  the  existing  regime  is  one  of  **  robbing  the  incapable 

flmw  of  tlieir  plain  right  in  leaving  them  unprovided  for," 

The  principle  of  inequality  is  thus  denied   absolutely.    It  is 

e«l  to  be  unjust  that  superiority  of  nature  shall  bring  supe- 

q{  results,  or,  at  any  rate,  superiority  of  material  results  ; 

distinction  appears  to  be  made  in  respect  either  of  phys- 

dities  or  intellectual  qualities  or  moral  qualities,  the  im- 

li  is  not  only  that  strong  and  weak  shall  fare  alike,  but  that 

lish  and  wise,  worthy  and  unworthy,  mean  and  noble,  shall  do 

game.    For  if,  according  to  this  conception  of  justice,  defects  of 

ture,  physical  or  intellectual,  ought  not  to  count,  neither  ought 

or»l  defects,  since  they  are  one  and  all  primarily  inherited. 

And  here,  too,  we  have  a  deliberate  abolition  of  that  cardinal 

inction  betwe-en  the  ethics  of  the  family  and  the  ethics  of  the 

te  emphasized  at  the  outset :  an  abolition  which  must  eventu- 

in  de<ray  and  disappearance  of  the  species  or  variety  in  which 

takes  pla(*e. 

After  contemplation  of  these  divergent  conceptions  of  justice, 
which  the  ideas  of  inequality  and  equality  almost  or  quite  ex- 
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elude  one  auotber,  we  are  prepared  for  framing  a  true  conceptiai 
of  justice. 

In  otlier  fields  of  thought  it  lias  fallen  to  my  lot  to  show  the 
the  right  view  is  obtained  by  co-ordinating  the  antagonist  wron 
views.  Thus,  the  association-theory  of  intellect  is  harmoniziti 
with  the  tranacendental  theory  on  perceiving  that  when,  to  tb' 
effects  of  individual  experiences  are  added  the  inheritx^l  effects  o 
experiences  received  by  all  ancestors,  the  tw(j  views  become  oni 
So,  too,  when  the  molding  of  feelings  into  hai*mony  with  reqoi: 
nientH,  generation  after  generation,  is  recognized  as  causing  an 
adapted  nioral  nature,  there  results  a  reconciliation  of  the  ex 
pediency-theory  of  morals  with  the  intuitional  theory.  And  hi 
we  see  that  the  like  occurs  with  this  more  special  component  ol 
etliics  now  before  us. 

For  if  each  of  these  opposite  conceptions  of  justice  is  accepted 
as  true  in  jiart,  and  then  supplemented  by  the  other,  there  results 
that  conception  of  justice  which  arises  on  contemplating  the  laws 
of  life  as  carried  on  in  the  social  state.  The  equality  ci»ncerni*  iho 
nmtually-limite<l  spheres  of  action  which  must  be  maintained  if 
associated  men  are  to  co-operate  harmoniously.  The  inequality 
concerns  the  results  which  each  may  achieve  by  carrying  on  hia 
actions  within  the  implied  limits.  No  incongruity  exists  whea 
the  ideas  of  equality  and  inequality  are  ap})lied  the  one  to  the 
bounds  and  the  other  to  the  benefits.  Contrariwise,  the  two  may 
be,  and  must  be,  simultaneously  asserted. 

Other  injunctions  which  ethics  has  to  utter  do  not  here  conrenj 
us.  There  are  the  self-imposeil  refiuirements  an<l  liinitJiMonss  of 
private  conduct,  forming  that  large  <iivisit»n  of  ethics  livaUil  of 
in  Part.  Ill;  and  there  are  the  demands  ami  restraints  inoltidDii 
under  Negative  anfl  Positive  Beneficence,  to  be  hereafter  treat*?*! 
of,  whicli  are  at  once  self-imposed  and  in  a  nieusure  imjH>se4l  by 
public  opinicm.  But  here  we  have  to  do  only  with  those  dIouiu 
and  those*  limits  which  have  to  be  maintained  as  conditions  to 
harnii'tiiuus  co-operation,  and  which  alone  are  to  be  enforcHl  bj 
the  society  in  its  corporate  capacity. 

Any  considerable  acceptance  of  so  definite  an  idea  of  jaatic«  is 
not  to  be  expect<Ki.     It  is  an  itlea  appropriate  to  an  ulti- 
and  can  be  but  partially  recognized  during  transitional       .:  .  . 
the  prevailing  iileas  must,  on  the  average,  be  congruous  with  61- 
ifltine:  iristituti<»ns  and  fi- 

The  two  es.sentiallyMi;  :  types  of  social  organization,  mill- 

tant  and  bidustrial,  basi^l  njs|xH!tive1y  on  afatus  and  on  ccmtnci*! 
Ii  !  )ia- 

J" lO 

intermt^dinh*  types,  have  oontinimlly  to  change  aceonliug  lo  tb^j 
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»( in  hetrween  the  one  and  the  other.    As  I  have  elsewhere  shown,* 

luring:  the  thirty — or  rather  forty — years'  peace,  and  conaequentj 

reakeuing  of  the  niilitaut  organizatiijii,  the  idea  of  justice  bt^eame^ 

blearer:  coercive  regulations  were  relaxed  and  each  man  left  more 

reo  to  make  the  best  of  himself.     But,  since  then,  the  redevelop- 

uMit  of  railiUmcy  has  caused  reversal  of  these  changes ;   and, 

mg  with  nominal  increases  of  freedom,  actual  diminutions  of 

rcodom  have  resulted  from  multiplied  regulations  and  exat:tion8. 

lie  spirit  of  regimentation  proper  to  the  militant  tyi>e  has  been 

Mir  tliroughout  the  administration  of  civil  life.     An  army 

!_'  rs  with  apjKjinted  tasks  and  apportioned  shares  of  prod- 

rts  which  socialism,  knowingly  or  unknowingly,  aims  at,  shows 

civil  life  the  samo  characters  as  an  army  of  soldiers  with  pre- 

rrilxxi  duties  and  fixed  rations  shows  in  military  life;  and  every 

irtli«!r  net  of  Parliament  which  takes  from  the  individual  money 

[ir  public  pnrj)oses  and  gives  him  public  benefits,  tends  more  and 

Borv  I'l  lissimilat*^  the  tWd.     Germany  best  shows  this  kinship. 

[lere,  where  militancy  is  most  pronounced,  and  where  the  regu- 

ition  of  citizens  is  most  elaborate,  socialism  is  most  highly  devel- 

bpe<l ;  and  fn»ui  the  head  of  the  German  military  system  has  now 

amo   the   proi>o8al  of  regimental   regulations    for  the  working 

Res  thmughout  Europe. 

Sympathy  which^  a  generation  ago,  was  taking  the  shape  of 
istice,  is  relaj)sing  into  the  shajK*  of  generosity ;  and  the  gener- 
pity  is  exercised  by  inflicting  injustice.  Daily  legislation  betrays 
lltio  anxiety  tliat  each  shall  have  that  which  belongs  to  him,  but 
it  uMxinty  that  ho  shall  have  that  wliich  belongs  to  somebody 
IM  For  wljile  im  energy  is  expended  in  so  reforming  our  judi- 
U  miministration  that  every  one  may  obtain  and  enjoy  all  he  has 
it  energy  is  shown  in  pro\nding  for  him  and  others 
irh  tliey  have  not  earned.  Along  with  that  miserable 
xisaez^faire  which  calmly  looks  on  while  men  ruin  themselves 
tr>*ing  to  enforce  by  law  their  equitable  claims,  there  goes 
[•tiviiy  in  supjdying  them,  at  other  men's  cost,  with  graiia  novel- 
aiug ! 

Evidently,  then,  amid  this  chaos  of  opinions  the  true  idea  of 

astice  can  l>e  but  very  partially  recognized.     The  workman  who, 

pursuance  of  it,  insists  on  liis  right  of  making  his  own  contrat^t 

itli  an  •'mpli>yer,  will  c<nitiniie  to  be  called  "  a  }>la<»k-log  *' ;  and 

lie  writer  who  op|K>8i.y;  the  practice  of  forcibly  taking  A'a  prop- 

Iv  for  B's  benefit  will  be  classed  lis  an  "a  priori  bigot." — Nine- 


I  of  ISuciology.  ^i  200,  ::67 ;  Politlesl  In»UtutioD«,  g§  573,  674  and  659. 
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EVIDENCES  OF  GLACIAL  ACTION  IN  SOUTH- 
EASTERN CONNECTICUT. 

By  Hon,  DAVID  A.  WELLS. 

REMARKABLE  evidences  of  glacial  action  in  8outheasU*ni  I 
Connecticut  seem  thus  far  to  have  almost  entirely  escaped! 
the  attention  of  geologists.  In  fact,  the  most  su|K*rficiul 
of  the  section  of  country  bonloring  on  Long  Islaml  an<l  i- 
Island  Sounds,  and  extending  from  Connecticut  River  on  thel 
west  to  Watch  Hill,  and  perhaps  to  a  point  further  east,  in  Rhod»*| 
Island,  can  hanlly  fail  to  produce  a  conviction  that  it  wa.s  in' 
this  region  that  one,  at  least,  of  the  great  New  England  ghMui-n* 
debouched  into  the  waters  of  the  Atlantic;  unloading  ur  droj»- 


ping,  as  itft  progross  w^as  arrested  by  the  ocean,  or  as  it  Kuhis^ 

qupTitly  gr.aduully  wastpd  and  receded  by  change  of 

vast  multitude  of  bowlders,  of  which  a  very  large  proj 

of  uncommon  magnitude.    Thtire  would  also  seem  aomt* 

for  believing  tliat  tlie  central  or  modi' 

now  iitdicatiMl  by  the  fourse  of  the    - 

which  is  more  properly  an  arm  of  the  sea  rather  than  a  rvrot 


CONNECTICUT,  197 

Bd  represents  a  tlewp  Lut  conipHratively  narrow  cut  in  the  under- 
^M^hnrd  granitic  rocks ;  ami  wliich,  certainly  near  its  mouthy 
^^^^ptb  of  fifty  feet  or  more  beneath  the  present  river-bottom, 
SSTras  shown  by  the  recent  borings  in  connection  with  the  coii- 
iction  of  the  Shore  Lino  Riiilroad  Bridge  at  New  London,  is 
filled  up  with  mud  or  coarser  detritus.  East  of  the  mouth 
[the  Thames  River  the  shores  of  the  mainland^  and  the  surface 
!ie  numerous  little  adjoining  islands,  are  sti'ewed  with  bowl- 
-many  of  large  size,  and  often  resting  on  a  highly  smoothed 
sis  of  l>etl-r*.Hrk  without  the  intervention  of  any  surfa<'e  soil 
lHt€ver;  as  is  illustrated  by  Fig.  1,  which  represents  (from  a 
olograph)  a  bowlder  (and  the  changes  in  the  way  of  destruc- 
^n  which  such  masses  (»f  rock  are  undergoing),  between  Groton 
til  Noank,  on  the  line  of  the  New  London  and  Providence  Rail- 
fcd,  and  which  is  a  very  conspicuous  object  as  seen  from  the 
(«,  on  the  left  hand  side  of  the  track  going  east.* 
io  number  and  size  of  the  bowlders  that  are  streweti  over  the 
bttom  of  Fisher's  Island  Sound  are  also  a  matter  of  interest  and 


(>ndenuont  to  even  those  least  ac>quainted  with  the  subject,  who 
over  and  fish  in  its  shallow  wattM's;  while  Fisher^s  Island 
E»lf  is  little  other  than  a  mass  of  bowlders  covered  in  great 
by  «uid,  ami   probably  marks  the  terminal  line  where  a 
*an  surf  arrested  the  further  progress  of  the  glacier  by 


\\:  i|m«  niai<tr«lionfl  Mscumpanying  Ihin   paper  ire  reproduced  from  photographto 
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artfir  of  iln'  inaU'rials  which  ente*r  into  the  coustrurti  n- 

iitttuml  bn*akwMt(*r,  as  s<^fn  from  the  wo8t**rii  si(h*  of  t.b  L 

But  it  18  in  the  n^giou  ti>  tiiu  east  uud  west  of  the  line  of  liw 
Tharaos  RIvit.  and  whirli  it  Iwus  b^ea  siiggostod  may  huvo  Ixnti 
tJie  axis  of  tho  ancinit  glacier,  and  not  very  far  roniov»ril  frxiui 
this  line,  that  bowlders  of  extraordinary  size  occur  ino«t  numer- 
ously ;  and  among  them  is  a  rock  which  until  very  recently  ha» 
\t^en  regarded  as  one  of  tho  largest,  if  not  the  very  largest,  U>wl- 
der  that  hati  thus  far  been  recognized  in  this  or  any  other  coun- 
try, TJiifi  roik — of  ooarso  cryBtallino  granite — is  situat^l  in  the 
town  of  Montville,  New  I^nidon  County,  about  aix  rnile^  south  of 
Norwiih,  and   ah<iut  a  luih*  wr^st    nf   tliv   M'ttitville  S  ^n 

the  New  London  and  Northern  Railroad;  antl,  undor  ti  :  ,  \_At\ 
name  of  *'  8heegan,"  hjis  almost  from  tho  first  settlnmmit  of  Ihe 
country  1  '  r  nattir  ' 

tiua  i»  4M  jiid  or  kr 

slope  of  a  little  raltey;  and  its  rliniensions,  acri>nUng  \a  rw»nl 
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KK«un?iueuts  by  Prof,  Crosby,  of  tlu'  Bogton  S«x:iety  of  Natural 
tory^itreat}  follows:  northwest  side,  forty-six  feet;  northeast, 
tifty-vight;  southeast,  forty-five;  southwest,  seventy.    Maximum 
t,  TfrkouinK  from  the  lower  or  ilown-hill  side,  to  tlie  hi^^hest 
t>n  the  uin)er  side,  approximately,  sixty  feet ;  approximate 
>ic  ooD tents, seventy  thousand  cubic  feet;  aijproximate  weight, 
>ut  six  thousand  tuns.     Other  and  former  reporttnl  measure- 
lita  of  this  r«>ek  indieate  much  larger  dimensions  than  those 
irted  by  Pmf.  Crosby;  and,  although  the  determinations  of 
t   observer   like  the  latter  are  entitled    to  the  greatest 
,.  it  is  nevertheless  true  that  the  form  of  the  rock  is  so 
^gular  as  to  render  an  exact  estimate  of  its  size,  cubical  coa- 
ts, and  weight  a  matter  of  no  little  difficulty.    Figs.  3  and  4 
^e  an  idea  of  the  position,  size,  and  appearance  of  the  *'  Sheegau  " 
:rk,asseen  from  the  valley  beneath  it,  looking  west.    The  intro- 
ttion  into  the  picture  of  the  horse  and  wagon  beneath  the  rock 
>rds  in  some  degn^e  a  standard  for  estimating  its  height.    The 
ity  or  recess  beneath  the  rock,  which  is  said  to  have  been 
ipitHly  at  the  time  of  the  tirst  settlement  of  the  country,  by  a 
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bltegau  Indian  (from  whom  the  rock  imdoubtedly  derived  its 
le)  OA  a  dwelling-place,  is  suliiciently  capacious  to  admit  of 
■  d  ;lh  a  place  of  shelter  for  the  slerls  and  other  farm 
11  ts  t»f   the   farmer  proprit^tor.     A  rndo   la<lder  on   the 

them  side  of  the  rock  affords  fa<:ilitiGs  for  reaching  its  top 
obtaining  a  somewhat  extensive  view  of  the  surrounding 
intry. 
[t  will  probably  have  l)een  noticed  in  the  above  description 
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that  the  expression/' has  been  rc^^arded  "  as  a  bowlder,  has  bccnl 
employed.  The  reason  of  this  is,  that  a  recent  oxauiinatiun  of  thijj  | 
rock  (in  March,  18f»0)  lias  led  Prof.  Crosby  to  the  soiiiewliat  start- 
ling conclusion  that  it  is  not  a  bowlder,  but  "  simply  an  angular 
and  prominent  remnant  of  a  large  granite  vein,  still  undisturiied  . 
iu  its  original  position  upon  btxls  of  gneiss;  and  that  its  chief  j 
geological  interest  is  found  in  the  fact  that,  notwithstanding  it$l 
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exposed  position,  it  lias  survived  the  disintegrating  iniluonce  uf 
the  elements  an<l  successfully  resiste^l  the  pressure  of  the  gret&t 
ice-sheet."  Prof.  Crosby  also  states  that,  **  llirougb  the  undercut-  ^ 
ting  action  of  the  frost,  forming  quite  an  extensive  rfH'k-sholtor'' 
(L  o.,  the  cavity  or  recess  on  tho  lower  or  valley  side), "  is  aflfonW 
an  opportunity  to  *4)serve  the  jwtual  contai^t  t)f  the  massive  gmn- 
and  the  finuly  l.-iminated  micaceous  gneiss  *' up<-in  which  thi? 
\n\\^  rests. 

Ft  ir  one  of  very  limited  experience  to  dispute  the  (<  mii> 

of  such  a  trairK^d  observer  as  Prof.  Crosby  wonld  be  \  tj»l- 

uou:*;  and  yet  it  would  not  seem  unreasonable  tu  ask  ibat  thuy  I 
should  not  be  »  '  rod  as  entirely  determinative  without  a | 

further  careful  .  ition  of  the  problem  on  the  p?irt  tif  ex- 

pertjs.    The  question  as  to  whether  the  contact  of  thr-  of  1 

le  iisaumed  bowlder  and  tho  underlying  gneiss  is  oi .-itu- 

_kion  or  of  composition  is  not  an  ©iwy  one  for  di-cision,  withoQt  al 
vt^ry  clear  opportunity  for  examination.    Tho  fact  tlmt  siicb  a] 
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huge  mAB»  of  granite  should  have  resisted  the  pressure  of  a  great 
ioB-aheet,  and  remained  so  prominently  in  place  as  part  of  a  vein, 
when  such  pressure  and  an  accompanying  movement  and  grind- 
ing were  sufficient  to  not  only  round  off  and  obliterate  everything 
like  angularity  from  the  granite  surface,  but  also  remove  or  re- 
duce dovru  to  a  much  lower  level  aud  over  a  large  proximate  area 
the  whole  vast  mass  of  rock  on  which  the  granite  protuberance, 
.it  be  a  portion  of  a  vein,  must  have  been  as  it  were  originally 
Ibedded,  is,  as  Prof.  Crosby  admits,  a  result  not  a  little  singular, 
^ore  is  certainly  nothing  analogous  to  such  a  phenomenon  in 
vicinity,  and  it  may  well  be  questioned  whether  there  is  any- 
ag  similar  anywhere. 

Fr.     ■  -13  throwing  some  light  on  this  subject,  there  are, 

b*.'.  1,  in  comparative  proximity  to  the  "Sheegan" 

ck,  a  large  number  of  undoubted  bowlders  of  the  same  granite, 
ich. '  ^  ]i  not  comparable  as  regards  size,  may  yet  be  regarded 
Dx:  1  arj%  and  as  clearly  involving  the  exercise  of  an  enor- 

disrupting  and  transi>orting  power  within  a  rather  limited 
One  of  these  bowlders  in  the  same  township  of  Montville, 
lich  is  also  an  object  of  public  curiosity,  and  known  as  the 
it:»al  "  Rock,  is,  according  to  measurements  made  for  the  writer, 
Dnty-ono  feet  high,  twenty-five  long,  and  twenty-five  thick, 
pother*  in  the  vicinity  of  Gardner's  Lake,  from  which  nearly 
•'  the  original  mass  has  been  detached  in  fragments, 
._  -J  eighteen  feet  six  inches  high,  thirty-five  feet  long, 
twimty  fout  thick.    A  third,  on  the  east  side  of  the  Thames 
rer,  in  '*  n  of  Preston,  is  fourteen  feet  high,  twenty  feet 

ig,  anil  ■  hu  feet  thick;  and  at  least  three  or  four  others 

[the  aame  region,  of  similar  dimensions,  might  be  enumerated. 
>ve  a  mile  east  of  *^  Allen's  Point,"  and  on  one  of  the  highest 
[the  elevations  bordering  the  river,  an  area  of  several  acres  is 
I  covered  with  huge  bowlders  that  in  places  it  is  difficult  to  find 
ath  through  them ;  while  the  southern  slope  of  the  same  ele- 
tion,  not  far  removed,  is  so  strewed  with  such  a  multitude  of 
Touaded,  small  bowlders  that  they  have  the  appearance  of  having 
PD  planted  artificially. 

Pig.  5  represents  an  extremely  picturesque  though  not  a  very 

rge  bowlder,  ou  the  road  between  Norwich  and  Taftville,  on  the 

ids  of  the  Ponemah  Manufacturing  Company,  and  almost  in  the  ' 

Itor  of  the  village  that  has  within  a  comparatively  few  years 

■ '  about  it ;  and  which,  most  fortunately,  has  thus  far  been 

protected  by  the  company  against  the  Vandalic  spirit 

Jch  is  so  often  prompted  to  mutilate  or  destroy  everything  in 

I  nature  of  a  public  curiosity. 
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UTILITY  IN  ARCHITECTURK 

Bt  BABB  F£BB££. 

IT  ifi  a  significant  commentary  on  the  actual  state  of  our  culture    . 
tL^t  architecture,  the  most  ancient  and  grandest  of  tho  arte^B 
is  to-day  the  least  understood,  the  least  satisfactory,  the  leaat^ 
appreciated  of  all  the  achievements  of  our  ci>'ilization.    Thifl  is 
the  more  remarkable  because  there  are  few  periods  so  prolific  of 
building  as  our  own.     There  have  been  times  when  great  and 
splendid  works  have  been  raised  by  some  ambitious  ruler  who 
has  produced  monuments  quite  unlike  anything  that  is  under- 
taken at  the  present ;  but,  while  we  erect  no  costly  palaces  or  mag' 
nificent  temples,  we  build  thousands  of  smaller  structures  whose 
combined  cost  in  any  one  year  or  term  of  years  greatly  exi 
the  sums  expended  on  the  most  elaborate  ediiices  of  antic|i 
in  the  same  time.    This  is  especially  the  case  in  our  own  count 
where  there  is  a  constant  and  active  demand  for  buildings  of 
kinds,  for  the  most  expensive  as  well  as  the  cheapest,  for  stnto 
ad  for  the  individual  citizen.    And  yet,  in  spite  of  this  undi- 
linished  call,  which  in  any  department  of  trade  or  of  manufact- 
ures would  at  once  produce  the  very  best  results  and  the  most 
satisfactory  methods,  the  architecture  of  our  time  is  so  thoroughly 
bad,  so  wanting  in  the  first  principles  of  common  sense,  so  de- 
based, that  this  noblest  of  all  the  arts  is  scarcely  included  in  the 
term,  and  our  critics  speak  patronizingly  of  it  as  just  bein; 
"  gradually  recognized  "  as  such. 

Architecture  has  an  historical  chronology  of  at  least  four  thoa- 
sand  years  during  which  we  can  trace  its  growth,  and  in  whi<'h  it 
expressed  in  a  very  thorough  manner  the  conditions  under  wliicb  it 
was  developed.    It  has  been  reserved  for  the  superior  knowledgo 
of  modem  times  to  cast  it  aside  as  one  of  the  peculiar  products  of 
a  less  intelligent  age,  as  something  to  admire  for  its  past  monu- 
ments, but  as  being  quite  out  of  our  modern  ideas  of  progress. 
Because  in  the  last  few  years  a  partial  revival  haa  taV  '• 
because  it  haa  been  discovere<l  that  it  oilers  a  conv 
expensive  way  of  impressing  the  beholder  with  lh» 
the  builder;  because  our  rich  men  and  large  corpoi... . 
give  some  visual  evidence  of  their  resources — it  has  i 
np  fis  sonn'thing  that  may  be  approved  of  as  a  it 

to  the  wealth  of  our  cities  and  adding  to  their  g ^ 

The  very  art  element  of  architecture  has  bw»n  the  cause  of  U 

degradation.    From  the  most  u-  *  ' 

ornamental.    Prom  meaning  an  > 

See,  it  haa  come  to  refer  to  its  appoamnco  only.    Pkufple  have  tta^i 
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Men  that  it  arose  from  the  necessity  of  man  for  shelter,  and 
lew  it  as  a  i>roduct  of  the  study  or  of  the  studio  in  which  beauty 
ad  ff*sthotic  effects  are  the  only  ends  sought,  while  utility,  con- 
aniiince,  expression  of  intention,  have  all  become  secondary  con- 
icrationa.  Nothing  could  be  more  erroneous,  nothing  more 
Ail  to  the  production  of  sound  architecture, 
Architecture  is  not  the  product  of  the  imagination,  but  the 
It  of  experience  and  foresight.  The  painter  in  his  studio,  or 
sculptor  in  his,  has  nothing  to  dictate  to  his  thoughts  or 
m  into  certain  channels.  His  fancy  is  free,  and  he  allows 
ly  him  where  it  wilL  The  architect,  on  the  other  hand, 
limited  by  innumerable  requirements  and  difficulties,  all  of 
tich  ore  real  and  physical,  and  all  of  which  must  be  overcome 
foro  his  work  can  be  a  success.  His  creations  are  not  intended 
the  decoration  of  a  gallery  or  to  be  preserved  under  glass, 
at  they  must  stand  the  tost  of  time  and  of  climate,  must  bear  a 
lation  to  the  manners  and  customs  of  the  day.  He  must  exer- 
care  and  discrimination  in  the  selection  of  his  materials. 
most  count  their  cost  and  be  fully  acquainted  with  their  phys- 
i\  piviperties.  There  is,  in  fact,  no  end  to  the  details  he  must 
.  in  all  of  which  there  is  no  place  or  opportunity  for  the 
tif  the  imagination-  His  art  is  the  product  of  natural 
tions,  and  may  be  not  inappropriately  compared  to  a  plant 
fch,  through  the  action  of  certain  estomal  elements  or  forces, 
finally  assumes  a  character  that  can  be  directly  traced  to  the  en- 
vironment, and  which  is,  in  fact,  directly  dependent  on  it. 

Those  views  are  not  those  popularly  held  on  the  subject,  but 
is  impossible  to  make  an  intelligent  study  of  the  history  of 
art  without  reaching  them,  if,  indeed,  they  had  not  been 
iy  inflicatotl  by  common  sense.    Of  all  the  arts,  architecture 
'for  tlie  greatest  exercise  of  thoxight;  yet,  strangely  enough, 
is  the  very  element  that  is  most  wanting  in  it  at  the  present 
,    AH  "■:      "sful  buildings  must  express  an  idea;  they  must 
sot  ,.     The  architecture  of  previous  times  rests  on 

battiB,  and  those  structures  which  give  the  most  evidence 
the  fact  are  the  most  successful.  Even  in  the  distorted  view 
our  day  those  buildings  which  depart  from  this  position  are 
most  condemnc'd.  Yet  the  very  people  who  censure  such 
ck  of  judgment  by  their  ancestors  do  not  hesitate  to  follow 
in  their  footsteps  and  produce  architectural  monstrosities  that 
should  never  have  been  conceived   in  an  intelligent  age.     The 

Ey  mdest  of  African  savages  is  fully  awaro  of  this  important 
t,  and  keeps  it  well  in  mind  in  building  such  structures 
tb  *  '-of  his  life  and  his  primitive  ideas  requira 

Up,  he  will  build  a  very  different  edifice  for  a 

granary  than  he  will  to  live  in.     It  has  been  reserved  for  the 
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ninoteenth  century,  with  its  great  wealth,  its  boundless  resounMt, 
and  its  extensive  and  diversified  knowledge,  to  cast  this  cardinAl 
principle  to  one  side.  Savages  may,  indeed,  bo  foolish  enough  to 
build  houses  which  exactly  express  the  lile  of  their  builders  and 
answer  every  requirement  of  their  primitive  form  of  exist^mce, 
but  we  of  this  time  are  above  such  petty  expedients,  and  can  wuU 
afford  to  conform  our  lives  to  our  architecture.  We  do  not  need 
to  make  our  architecture  conform  to  ourselves. 

Judging  from  the  monuments  of  our  time,  the  view  that  archi- 
tecture is  not  ornamentation  but  constructiou,  not  for  beauty  but 
for  utihty,  not  for  an  elaborate  exterior  but  for  a  well-devised  in- 
terior, not  for  something  pleasing  to  look  at,  but  for  something  to 
live  in  or  to  be  put  to  a  certain  well-defined  purpose,  is  not  one  thatj 
has  any  considerable  supjK)rt  A  glance  at  a  few  of  the  chief 
points  of  architectural  history  will  show  how  true  this  is,  and  to 
what  an  extent  it  underlies  all  that  is  good  in  the  building  art. 
It  is  characteristic  of  the  earliest  stages  of  society,  those  in  whidi 
architecture  had  its  birth,  that  nothing  is  built  without  a  reason. 
Then  people  had  too  few  ideas,  were  provided  with  too  limitod 
means,  to  be  able,  on  the  one  hand,  to  tlunk  of  uimecessary  erec- 
tions, or,  on  the  other,  to  do  more  than  was  called  for  by  abso- 
lute necessity.  Architecture  was  barren  of  ornament,  and  had  a 
crudeness  that  is  almost  repulsive  to  modern  eyes;  but^  novor- 
theless,  primitive  buildings  answered  their  purpose,  as  a  mlo, 
much  more  satisfactorily  than  many  later  ones. 

Illustrations  of  structures  in  which  use,  not  beauty,  is  the  cen- 
tral idea,  are  to  be  found  among  the  masters  of  art  in  antiquity. 
Tho  Egyptians,  Assyrians,  Gi*eekfl,  Romans,  all  followod  this 
leading  idea.  There  are,  indeed,  instances  where  the  folly  of  a 
wealthy  tyrant  has  produc-ed  an  overloading  of  ornament,  an  un- 
necessary multiplication  of  details,  and  a  striving  after  effttcthas 
led  to  the  employment  of  bad  methods ;  but  these  exceptions  do 
not  disprove  the  rule.  On  the  contrary,  these  very  stmctunis  aro 
censured  for  their  violation  of  this  fun<iamental  principle,  and 
it  is  those  in  which  it  is  adhered  to  most  closely  that  excite  oar 
admiration  and  esteem. 

Utility,  then,  being  the  first  element  of  successful  architecture, 
it  follows  that  tho  structure  of  buildings  varies  act 

I  to  which  they  are  to  be  put.    This  proposition  i         -       .     .-, 

id  expresses  only  ordinary  common  sensa    It  would  scarroly 

r  "  '       lemonstration.  were  it  not  for  the  fact  1' 

b  I  ^  s  are  constructed  on  the  basis  that,  i 

rhether  the  outward  form  is  suitable  or  not  for  the  purpose  for 

rhich  they  aro  intended,  or  whether  the  •    '     '  proMOV  thtf 

iutHrior  in  any  way,  all  has  been  done  thu:  -]«    A 

different  state  of  affairs  existed  in  the  post^    Tho  ancioni  Eg}*p- 
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tians,  for  example,  adopted  a  totally  different  style  of  architect" 
for  their  temples  or  palaces  than  they  did  for  their  dwellings. 
The  former  were  of  stone,  and  of  a  massive  method  of  building 
it  was  intended  to  withstand  the  wear  and  tear  of  ages ;  the 
itter  were  of  wood  or  brick,  constructed  in  a  light  manner,  and 
rithout  much  concern  as  to  their  durability.  The  Romans  sup- 
ly  another  illustration  of  the  same  fact.  These  people  were  uji- 
lesitionably  the  greatest  builders  the  world  has  seen,  and  the 
methods  they  employed  can  properly  serve  as  a  guide  for  later 
Much  of  their  architecture,  judged  by  the  pure  standard 
the  Greek,  on  which  it  largely  rested,  is  bad  from  an  oesthotic 
jint  of  view,  and  not  a  little  of  their  construction  was  devised 
trrfls  that  can  not  always  be  approved  of ;  but,  apart  from 
buildings  of  the  Romans  ofEer  many  interesting  exam- 
ble«  of  the  application  of  idea  to  structure,  and  the  importance  of 
utility  over  mere  questions  of  art. 

It  has  been  remarked  that  in  ancient  Rome  no  one  ever  had 

a  doubt  as  to  the  use  to  which  any  building  was  put  or  what  it 

ras;  and,  in  truth,  great  as  was  the  variety  of  Roman  buildings, 

leir  forms  were  so  many,  their  plans  so  varied  and  so  well  ex- 

^in  the  structure,  that  there  never  could  have  been  room  for 

lest  doubt  on  the  subject.    The  temple  differed  from  the 

ImnlicA,  the  basilica  from  the  amphitheatre,  the  amphitheatre 

im  the  palace,  the  palace  from  the  baths.    In  a  word,  each  class 

,  huiljiings  had  its  own  form,  its  own  plan,  which  was  based,  not 

fancy  of  the  architect,  not  on  some  individual  caprice, 

**  mistaken  idea  of  the  beautiful,  but  on  the  single 

it  if  the  building  answered  its  purpose  it  was  satisfac- 

iry  and  accomplished  all  that  was  to  be  expected  of  it.    In  the 

i!^e  of  the  Roman  Empire  enormous  sums  of  money  were 

adorning  the  capital  and  chief  citias  with  public  works — 

wildings  not  only  for  the  emperor  himself  but  for  public  and 

use  as  well.    The  display  of  wealth  and  luxury  was  lavish 

I  extreme ;  ornament  and  decoration  were  to  be  seen  in  every 

able  place  in  the  greatest  profusion ;  yet  in  the  midst  of  all 

^gorgi'Otisness  the  Roman  architect  never  forgot  the  destina- 

of  the  building.     If  a  complicated  structure,  like  a  bath,  was 

•0  was  no  limit  to  the  extent  to  which  the  plan  was 

-  .   if  a  simple  edifice  was  reqmrod,  such  as  a  basilica, 

lere  was  no  multiplication  of  parts  for  external  effect,  but  simply 

■   >U  and  the  necessary  rooms.    The  ornament  was  fre- 

^      tuse  and  much  overdone,  but  the  architecture  proper, 

lie  structure  itself,  the  plan,  the  essential  part,  was  never  any* 

\\x\v    '      Mian  what  it  was  intended  to  be, 

T  ]iothiug  astonishing  in  this  method,  which  is  only  the 

application  of  common  sense  to  art  and  the  subordination  of  oma- 
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ment  to  the  requirements  of  the  time.  It  would  not  call  for  com* 
ment  were  it  not  that  modern  builders  so  persistently  refuse  to 
recognize  it  as  a  fundamental  principle  in  building.  Nowadajrs, 
when  an  architect  designs  a  building,  he  is  satisfied  he  has  done 
all  he  is  required  to  do  if  it  looks  well.  If  the  builder  of  a  hooite 
wants  a  stairway  or  a  window  in  a  particular  place  because  he 
thinks  it  will  be  more  convenient,  and  thereby  interferes  with  tlw 
symmetry  of  the  drawing  that  is  submitted  for  his  inspection,  ho 
is  argued  out  of  it  because,  forsooth,  it  will  destroy  this  carefully 
prepared  symmetry  or  spoil  some  technical  gimcrack  tli  ' 
architect  regards  as  his  chief  device ;  and  if  by  chance  the  ■ 
carries  the  day,  the  architect  retires  in  chagriUj  and  despairs  of 
his  art  ever  making  good  progresK, 

No  greater  harm  is  done  to  the  true  advancement  of  architect- 
ure than  this  insistence  that  exterior  effect  is  the  sole  end  to  be  de- 
sired. More  than  any  other  cause  it  has  operated  to  deprc^  *^'  nrt» 
and  helped  to  make  people  question  the  utility  of  intru  .jit 

interests  to  the  architects.  It  has  spread  abroad  the  iuipreasion 
that  these  gentlemen,  who  might  be  very  useful,  are  unnecessary 
luxxiries,  and  that  a  much  more  comfortable  dwelling  can  be  built 
by  indicating  one's  own  desires  and  following  one's  own  sugges- 
tions and  views  as  to  convenience,  than  by  paying  large  sums  for 
"  pretty  "  facades  that  very  likely  conceal  more  discomfort  and 
dissatisfaction  than  the  most  vivid  imagination  can  con  *  in 

a  twelvemonth.  As  a  natural  result  there  is  a  popular  ^i  ^  -^in 
as  to  the  value  of  professional  services  that  not  only  hindem  tlio 
development  of  a  modern  architecture,  but  does  ser^  "  iury  to 
the  profession  as  well.    Yet  architects  have  only  .  tvets  to 

thank  for  this  condition  of  things,  and  they  can  never  hope  to  win 
the  confidence  of  the  public  until  they  have  laid  aside  their  so- 
called  art,  and  begun  to  design  structures  with  the  sole  end  of 
making  them  answer  the  requirements  for  wliich  they  aro  in- 
tended, 

The  most  remarkable  movement  in  modern  architectur©  has 
been  the  Gh^thic  rc\nval,  in  the  midst  of  which  we  are  living.  It 
has  resulted  in  the  wholesale  approval  of  all  that  is  medijeT&I,and 
all  that  bears  the  impress  of  (Gothic  art.  It  is  important,  not  only 
as  showing  an  interest  in  the  really  good  work  of  proviotta  tim«A. 
but  as  indicating  an  appreciation  for  an  art  that  is  based  on  rmn- 
mon  sense  and  the  adaptation  of  ends  to  meana  Gothic  arohitoct- 
ore  is  nothing  if  not  sensible.     It  '   '  in  iht 

world's  history  when  building  was  n  found- 

ers of  Oothic  art  were  possessed  of  hmited  means ;  Uiey  ware 
without  wealth,  and  their  general  knowledge  was  of  the  Bcantiost 
The  magnificent  structuree  to  which  the  Romans  had  been  accas- 
tomod  were  impossible  to  them«    Every  stone  counted,  every  item 
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liture  was  rigorously  scrutinized  and,  if  not  essential, 
^to  one  side  as  a  luxury  that  was  unnecessary  and  could  not 
be  afforded.    It  followed,  therefore,  that  a  Gothic  building  had 
I  superfluous  parts,  no  erections  intended  solely  for  effect,  noth- 
ihat  was  not  absolutely  esseutial.    There  was  no  unnecessary 
Multiplication  of  detail ;  there  was  no  attempt  at  a  refined  balance 
parts  or  at  symmetry. 

Symmetrical  building  is  the  greatest  bugbear  that  besets  the 
kodem  architect,  and  has  done  more  to  throw  him  into  disrepute 
any  other  invention  of  the  craft.  The  making  of  two  parts 
of  a  building  the  same,  whether  their  use  was  identical  or  not,  is 
a  very  recent  invention,  and,  though  practiced  by  the  Romans  to 
a  limited  extent,  was  almost  unknown  prior  to  the  fourteenth 
century.  Every  style  has  permitted  more  or  less  irregularity, 
according  as  the  plan  required  it,  and  it  was  not  until  the  Benais- 
Mace — a  movement  that  is  responsible  for  more  architectural  sins 
than  18  gi*norally  supposed — that  the  astonishing  idea  was  pre- 

Kted  to  the  world  that  all  the  corresponding  parts  of  a  building 
|±  be  alike.  The  Egyptians,  Assyrians,  Greeks,  Romans,  and 
^chit«cts  of  mediaeval  Europe,  were  all  equally  free  and  un- 
Bymmetrical  in  their  designs  and  their  methods.  Even  the  Greeks, 
who  produced  more  symmetrioAl  buildings  than  any  other  people 
of  antiquity,  varied  their  designs  to  suit  circumstances.  It  is 
needless  to  multiply  examples,  and  it  is  sufficient  to  point  out 

tat  thifl  freedom  from  restraint,  this  ability  to  vary  the  design, 
one  of  the  chief  glories  of  Gothic  architecture,  and  helps  make 
applicable  to  the  varied  requirements  of  mo<lern  life. 
Yet  this  very  freedom  militates  against  the  use  of  Gothic,  and 
one  of  the  reasons  why  it  is  not  as  satisfactory  for  modem  re- 
iirements  as  it  ought  to  be.  The  capability  for  constant  varia- 
tion permits  the  architect  to  compose  designs  of  not  a  little  beauty 
and  almost  infinite  variety,  which  so  fascinate  him  that  in  his 
search  for  a  pleasing  facade  he  forgets  that  the  external  ap- 
pearance of  his  building  may  not  conform  to  the  best  plan  or  the 
greatest  convenience.  The  new  Law  Courts  in  London  furnish  a 
irkable  illustration  of  this.  Those  buildings  were  designed 
'^one  of  the  leaders  of  the  Gothic  movement — Sir  George  Gilbert 
[>tt — a  man  who  was  thoroughly  imbued  with  the  Gothic  spirit, 
id  who  devoted  his  life  to  the  propagation  of  Gothic  forms.  Yet 
so  far  overlooked  the  prime  element  of  Gothic  architecture — 
111  it  '  :  the  completed  structures  have  been  found  totally  un- 
Bnit4.* :  "•  purposes  for  which  they  were  intended.    It  can  not 

be  wondered  at  that,  when  those  to  whom  we  look  for  guidance 
fiail«  ther*  '  '1  be  so  many  smaller  failures  by  those  not  so  well 
eqnipp&i  •  '  'O  can  not,  therefore,  be  expected  to  have  the  same 

knowledge.    There  can  be  no  surprise  that  there  has  been  a  revul- 
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for  r.      ' '  ifid  that  is,  tLftt  nutwilli  ".      '' 

Tarii  1  made  to  be  exactly  vrl., 

bo  without  rugard  to  the  total  effect,  the  results  nro  pcrf  ■ 
factory  from  an       '^    *ic  standpoint.     It  shows,  iu  a  > 


Bion  against  Gothic  art,  which  bids  fair  to  roach  such  proportioDi 
as  to  once  more  drive  it  out  of  use. 

There  is  nothing  more  misunderstood  at  the  present  day  than 
Gothic  architecture.  It  is  popularly  supposed  that  if  a  building 
has  a  sloping  roof,  and  is  plentifully  adorned  with  buttresses,  pin- 
nacles, towers,  arches,  balconies,  dormers,  and  similar  things,  it  ia 
in  the  correct  form  of  thut  order,    Gothic  u    ''  *     '    "  •.'d, 

characterized  by  all  these  objects  in  one  ^^;    ^  ^  but 

the  mere  placing  of  them  in  juxtaposition  no  more  produces  it 
than  does  the  placing  alongside  of  each  other  water,  flotir,  and 
yeast  make  bread.  It  is  the  proper  and  due  combination  of  these 
constituents  that  produces  the  desired  result  in  each  case.  Gothic 
buildings  have  sloping  roofs,  because  the  style  originated  in  a 
part  of  the  world  where  the  rainfall  was  abundant,  and  some  de- 
vice was  needed  to  throw  off  the  water.  They  have  arched  opeo* 
ings,  because  practical  experiments  in  buUdiug  have  demoo* 
strated  that  they  are  the  most  economic  and  safe  form  to  use; 
Tht^y  have  buttresses  and  pinnacles,  because  they  were  necesaary 
to  resist  the  thrust  of  a  vaulted  roof.  In  the  best  Gothic  not  one 
of  these  forms  was  used  unless  it  was  an  essential  part  of  the  oon- 
atruction.  The  moment  one  is  applied  to  a  building  for  orna- 
mental purposes,  or  for  any  object  other  than  as  a  necessity  to  it» 
statical  condition,  the  structure  ceases  to  be  Gothic  and  beoomoB 
a  hybrid  without  a  name. 

Gothic  architecture  never  employed  a  form  that  was  not  neces- 
sary. In  this  respect  it  offers  a  striking  contrast  to  what  is  now 
called  modern  Gothic,  which  consists  in  applying  ornament  to  sur* 
faces  and  giving  them  forms  which  have  no  real  meaning  of  thc-ir 
own,  and  are  nothing  more  than  ornamentation,  A  building  do« 
not  become  Gothic  simply  because  it  has  a  gable  or  a  carved  door* 
frame;  the  principle,  the  cause  which  made  them  Gotliic  in  the 
old  form,  is  wanting,  because  from  parts  of  the  structure  they 
have  became  mere  pieces  of  decoration.  Gothic  architecture  is 
expressed  by  many  forms ;  but  its  true  character  lies  not  in  them, 
but  in  the  application  of  sound  constructive  methods  to  the  sci- 
ence of  building.  It  is  this  principle  that  gives  it  a  glory  of  it« 
own,  and  it  is  the  violation  of  this  fundamental  element  which 
renders  tlie  Gothic  archit.f*rtnre  of  the  present  day  so  mis»ti» 
factory  and  s*:)  un-Qothic  in  spirit. 

But  there  ia  another  element  of  Gothic  architecture  thAt  calU 
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manner,  that  a  l 


can  be  erected  with  the  sole  aii 


useful  and  answering  exactly  the  requirements  for  which  it 
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Sgned,  and  at  the  same  time  be  of  sufficient  beauty  to  call  forth 
commendation  of  future  ages.  In  other  words,  utility  in 
litecture  ia  not  synonymous  with  ugliness,  nor  does  it  follow 
use  a  structure  is  essentially  useftd,  it  is  any  the  less 
This  fact  is  of  great  importance,  because  many  modern 
Iders  have  the  singular  idea  that  beauty  of  form  and  utility 
structure  are  mutually  antagonistic  The  Gothic  builders, 
h^  instance,  employed  the  grandest  forma  and  the  most  ambi- 
Btis  designs  for  their  cathedrals;  but,  when  they  set  about 
Guiding  a  dwelling  or  a  warehouse,  kept  their  designs  well  within 
:he  limits  for  which  tliey  were  intended.  Tluy  used  the  same 
shapes,  the  same  details,  the  same  ideas,  it  is  true ;  but  the  applica- 
[>ii  of  thorn  is  different  in  a  dwelling  from  that  in  a  church. 
Icru  architects,  on  the  contrary,  do  not  hesitate  to  apply  forms 
methods  that  are  peculiarly  ecclesiastical,  and  which  have  no 
lificance  in  any  other  connection,  to  domestic  work ;  and  it  is 
Qo  unusual  thing  to-day  to  see  a  castle  turret  decorating  the  cor- 
•"  a  thoroughfare,  or  a  church  doorway  leading  into  a  financial 

. ..;ution,    A  confusion  naturally  ensues  as  to  the  use  of  the 

structure,  and  the  average  spectator  is  frequently  at  a  loss  to 
ft»r  what  purpose  a  particular  building  is  intended.  In 
ival  timos  such  a  condition  would  have  been  impossible, 
then  the  idea  that  intention  was  the  chief  thing  to  be  ex- 
a  structure  was  so  firmly  imbedded  that  any  other 
>uld  never  have  been  thought  of. 
fit  goes  without  saying  that,  if  an  adherence  to  this  principle 
laced  satisfactory  results  in  jjost  times,  the  same  methods 
would  bring  about  equally  good  ones  at  the  present  day.  And 
yet  the  thuught  is  so  far  forgotten  as  to  be  seldom  practiced.  Not 
dl  the  architecture  of  the  present  time  is  bad,  but  so  much  of  it 
is,  that  no  opportunity  sliould  be  neglected  of  hastening  a  reform. 
Our  political  thought  is  directed  toward  reform;  we  have  ballot 
reform,  civil-service  reform,  tariff  reform,  and  very  shortly  the 
art  world  must  have  architectural  reform,  or  it  will  be  impossible 
to  live  in  our  houses.  In  place  of  use,  we  are  given  ornament ;  in 
place  of  intention,  w^o  have  design.  On  every  side  buildings  are 
?riticif)ed  for  their  appearance,  and  are  generally  found  unsatisfac- 
tory— a  state  of  affairs  that  can  Ije  directly  traced  to  their  lack  of 
idasA.  Music  is  Eat  and  insipid  just  so  far  as  ideas  are  absent 
from  it,  and  the  same  may  be  said  of  architecture.  There  are  un- 
rivaled opiK>rtunities  for  good  work  and  plenty  of  it  in  this  coun- 
fry,  and  yet  there  is  a  constant  cry  of  dissatisfaction  with  the 
■t*i  of  oiu"  architectural  labor.  Government  architecture  is 
*  ■  'i'"f  produced  under  private  auspices.  In  ancient  Rome 
.,  >vemment's  work  that  was  the  best  done  and  has 
jurvived  tho  longest.    In  the  nineteenth  century  it  is  the  private 
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work  that  reaches  a  resf)ectable  age,  while  that  done  by  the  gor- 
emment  undergoes  a  rapid  decay.  The  difference  between  thd' 
ancient  and  the  modern  method  is  onormous,  and  it  needs  no 
guide  to  tell  which  is  the  better.  In  our  time,  in  our  country  at 
least,  government  architecture  is  considered  of  more  importanco 
for  its  effect  on  the  "  boys  "  than  for  any  direct  relation  to  tlw 
progress  of  art.  There  is  no  limit  to  the  expenditures  that  a» 
made  on  our  large  public  buildings,  but  they  are  no  sooner  com 
pletod  than  extensive  repairs  are  necessary  that  not  infrequently 
amount  to  as  much  as  the  original  cost. 

Nothing  could  be  worse  than  this,  yet  it  is  happening  every 
day.    Our  streets  are  lined  with  hideous  structures  and  comfort 
less  dwellings.    Lighting  and  ventilation,  plumbing  and  heatini?, 
and  all  the  requirements  of  our  daily  life,  are  sunk  into  subordi- 
nate positions  beside  the  questions  of  external  effect  and  the  sup-fl 
port  of  a  large  number  of  political  hangers-on  whose  intereel  in™ 
architecture  terminates  with  the  job.    It  is  evident  that  this  can 
not  l>e  continued  indefinitely.    Sooner  or  later  there  will  * 
revulsion  in  public  feeling,  and  an  insistence  that  oiir  archr 
shall  express  our  civilization  in  its  fullest  development,  regard) 
of  designs  or  exteriors.    The  direction  in  which  we  are  worl 
is  essentially  bad;  and  it  is  manifest  that,  if  they  did  things 
ter  in  past  time,  when  utility  was  the  prime  consideration^  the 
sooner  we  return  to  primitive  methods  the  better  it  will  be.    It  is 
a  lasting  disgrace  to  our  culture  that  the  Bushman  and  the  Hot- 
tentot, the  Indian  and  the  Patagonian  have  ideas  in  architecture 
that  put  our  own  attempts  to  the  blush  and  will  render  us  a  laugh- 
ing stock  to  posterity.    The  instincts  of  animahj,  even,  teach  them 
ways  and  means  of  construction  that  are  far  in  advance  of  the 
methods  of  the  men  of  the  nineteenth  century.    Did  not  the 
wise  man  say  go  to  the  ant  and  consider  her  way  and  be  wiso  ? 
The  architecture  of  the  past  teaches  us  many  facts  of  intei 
and  value,  but  none  more  important  than  this,  that  a  buildi 
must  express  an  idea.    It  must  not  seem  to  be  what  it  is,  bat  boil,] 
without  any  uncertainty  or  doubt.    In  the  stn.  * 
up  around  us,  in  this  land  as  well  as  in  othei 
tial  element  is  apt  to  be  found  wanting.     There  are  too  many 
buildings  tliat  need  repairs  and  alterations  before  they  < —  ^- 
occupied     There  are  too  many  structures  erected   for  o: 
effect,  without  due  regard  to  the  planning  and  the  use  to  which 
loyaro  to  bo  put.    There  is  too  much  drawing  of  pr.'*--  'inn» 
nd  elevations  on  paper,  without  proper  attention  to  sir  rv- 

quiremontfi,    Thoro  is  too  much  haste,  too  mud 

ment,  too  ranch  poor  construction,  too  much  a;     :..:  ..  :  

too  much  bad  taste.    As  a  result,  our  buildings  aro  bad  in  conei^p- 
tion  and  execrable  in  execution.    We  must  not  condemn  a  build 
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in^  for  some  unpleasant  detail,  some  crude  idea.    Nothing  could 

;     1  .;-,  ^iropor;  no  building,  no  matter  what  its  form,  should  be 

;.ch1  until  we  know  its  purpose,  and  whether  it  fills  it  or 

jU     The  very  fact  that  it  is  necessary  to  speak  of  "  knowing  the 

♦^'•'"♦ose"  of  a  building  sliows  how  thoroughly  the  art  has  degoa- 
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EDUCATION  AND  CRIME, 

Bt  R«t,  A-  W.  GOULD. 

IN  the  January  number  of  The  Popular  Science  Monthly  there 
was  an  article  by  Benjamin  Reece  on  Public  Schools  as  affect- 
ing Crime  and  Vice.  In  that  article  Mr.  Reece  mentions  the  fact 
that  "  in  the  decade  ending  with  1880,  population  having  increased 
thirty  per  cent  and  illiteracy  only  ten  per  cent,  the  number  of 
criminals  present  the  alarming  increase  of  eighty-two  per  cent.'* 
And  he  asks :  "  Can  it  be  possible  that  with  greater  educational  fa- 
cilities there  is  to  l»e  increased  crime  ?  Perish  the  thought  1  Yet 
if  the  instruction  of  our  common  schools  subdues  the  tendency  to 
ime,  why  is  it  that  the  ratio  of  prisoners,  being  one  in  every 
42  in  lfi60,rofle  to  one  in  every  1,047  in  1800,  one  in  1,021  in  1870, 
ftnd  one  in  837  in  1880  ?  "  He  tells  us  further  that  "  the  illiterates 
of  the  United  States  comprise  seventeen  per  cent  of  the  total  pop- 
ulation. .  .  .  The  general  average  of  illiteracy  is  exceeded  by  ev- 
ery one  of  the  original  slave  States  \vith  the  exception  of  Missouri, 
bnt  the  ^  ratio  of   the  mentally  and  morally  unsound  is 

cmly  rei»:  i  the  State  of  Maryland.    South  Carolina,  which 

shows  the  highest  percentage  of  illiterates^  presents  the  lowest 
average  of  any  State  in  the  Union  as  regards  insanity  and  crime  " ; 
and  his  conclusion  is  tliat  "our  coudition  of  decreasing  illiteracy 
and  increasing  crime"  means  that  "in  the  adjustment  of  our 
schools  we  have  gone  too  far  in  our  aim  for  material  advance- 
ment and  development  of  wealth,  and  that  we  are  correspond- 
ingly hjsiug  in  the  direction  of  moral  growth  and  culture." 

In  other  words,  he  thinks  that  the  United  States  census  proves 
that  the  increase  of  prisoners  in  our  prisons  is  the  result  of  the 
increAse  of  pupils  in  our  schools.  And  as  I  find  that  those  "  novel 
and  threatening  facts"  have  aroused  some  apprehension  among 
thoee  interested  in  our  public-school  system,  it  seems  to  me  desira- 
l<»  that  some  one  should  point  out  the  figures  in  our  census  which 
riouflly  modify,  if  not  wholly  destroy,  Mr.  Reece's  alarming  in- 
ference that  our  public  schools  are  nurseries  of  crime. 

Figures,  like  Bible-texts,  may  not  lie,  but  they  can  be  made  to 
prove  almoet  anything ;  and  it  would  not  be  diflicult  to  establish, 
by  our  census  figures,  the  exact  opposite  of  Mr.  Reece*s  conclu- 
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I  V6  may  be  allowed  to  ase  the  some  reaaoaing  that  he  doM. 
''For  hU  statistics  only  show  that  crime  and  education  urc!  both 
increasing.  But  that  does  not  prove  that  the  increase  in  ednca- 
fetion  is  the  cause  of  the  increase  in  crime.  Dis^^oses  have  increased, 
ring  the  past  half-century^  and  so  has  medical  skill ;  but  thai 
not  prove  that  the  one  increase  was  caused  by  the  otbpTi 
■*erhaps  the  increaee  of  diseases  would  have  been  far  greater  b; 
it  not  been  for  the  increase  in  the  power  to  cope  with  them, 
education  may,  for  aught  Mr.  Beece's  statistics  prove,  be  the  only 
thing  that  prevente  a  still  more  rapid  growth  in  crime. 

The  statistics  of  our  last  report  show  that  the  most  enormotss 
strides  in  developing  a  criminal  class  have  been  taken  in  th< 
^States  where  ignorance,  and  not  education,  most  abounds.    If  Wi 

ike  the  ton  States  that  have  the  largest  number  of  citizens 
Igbl©  to  write,  we  shall  find  that  from  1850  to  1880  the  ratio  of 
'prisoners  has  increased  over  fivefold,  from  one  in  5,400  to  one 
970 ;  from  1860  to  1880  it  has  grown  threefold,  or  from  one  in  3/ 
to  one  in  970;  while  the  ten  SUites  that  have  the  fewest  citizens 
unable  to  write  have  swelled  the  proportion  of  their  criminab 
only  threefold  for  the  longer  period  and  only  fifty  per  cent  for  the 
shorter — the  figures  being,  for  1860  one  in  3,100,  for  1860  one  id 
1,500,  and  for  1880  one  in  1,050.    So  that  in  the  States  of  greateai 
illiteracy  the  relative  increase  of  criminals  during  the  last  twen^ 
lyears  has  been  sii  times  as  rapid  as  in  the  States  of  least  HI*  • 
,  And  if  we  ask  in  what  classes  the  most  ignorance  is  to  lu 
our  census  tells  us  that  the  foreign-bom  are  fifty  per  cent  mor« 
illiterate  than  the  natives,  and  the  blacks  seven  times  as  illiterate 
ivs  the  whites;  and  our  census  tells  us  further  that  the  foreign- 
bom  furnish  one  hundred  per  cent  more  than  their  share  of  criml- 
^nals,  and  the  blacks  one  hundred  and  fifty  per  cent  more  tliao 
leir  share. 
Do  not  these  facts  prove  that  the  advance  in  crime  is  the 
not  of  education  but  of  the  absence  of  education  ?     We 
think  so,  if  figures  had  not  that  reprehensible  habit  of  beini 
t*  s>  all  men.    Therefore,  we  may  find,  upon  a  more 

f :..!.„. .i.ition,  that  there  is  some  other  cause  than  igTio 
this  rapid  growth  of  our  prison  population  in  certain  parts  of  otiT 
If  lam  n--  ken,  there  are  se\       "        *  ,»r(< 

\X  1  ontin^y  inu  ,  (it  of  the  changt-  _       tb'* 

iition*    One  of  them  lies  in  the  transition  from  an  an»«.'tt]ed  ooa* 
'  '    '         ■"  '  ■'.     ■■    incing  r- 

111  Ww  gradual  elevation  of  the  standard  of  buniai  t, 

IcrimM  of  nolious  that  had  been  only  lawful  u»c4ix>^u*  s  in 


be 
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were  on  the  frontier  in  18.50  with  ten  older  States — the  New 

id  and  Middle  States,  for  instance.    In  the  former  the  ratio 

criminals  has  been  multiplied  four  or  five  times  during  the 

'  Miirty  years^  while  in  the  latter  it  has  only  doubled,  rising 

J  44  to  1,148  prisoners  in  a  million  inhabitants  on  the  frontier, 

mA.  from  450  to  1,074  on  the  seaboard.    Of  course,  it  is  obvious 

Hrt  in  a  new  country  there  will  be  a  certain  amount  of  lawless 

Hbduct  unpunished  at  fu'st,  before  sheriffs,  courts,  and  jails  are 

\.  running  order.     But  the  rapid  increase  in  the  proportion  of 

'Oiminals,  as  the  Stat«  grows  older,  does  not  mean  more  crime; 

it  often  means  less.     The  evil-doers  are  aiTested  and  sentenced, 

tod  so  get  into  our  prisons  and  our  census ;  and  then  we  are  told 

bat  crime  is  increasing.     Kansas  had  only  289  prisoners  to  each 

adllion  of  inhabitants  in  the  decade  before  the  rebellion,  while  it 

had  1,300  to  the  same  number  in  the  last  report ;  yet  every  one 

knows  that  this  State  was  a  far  more  dangerous  place  at  the  ear- 

Ber  time  than  now.    Colorado  had  only  477  offenders  per  mill- 

at  its  first  census,  in  1870,  but  in  1880  it  reported  1,950,  a  gain 

;early  fivefold  in  a  single  decade ;  while  on  the  other  hand 

older  States,  like  New  Hampshire  and  Connecticut,  showed  an 

1  decrease  in  percentage  during  these  periods. 

But  the  transition  from  slavery  to  freedom  was  a  far  more 

t  cause  in  swelling  the  ratio  of  this  class.    If  we  compare 

the  original  slave  States  with  our  ten  New  England  and 

Idle  States,  we  shall  find  that  the  increase  in  crime  in  the  slave 

has  been  three  or  four  times  as  great  as  in  the  free  States. 

former  had,  for  each  million  of  population,  only  161  criminals 

B50,  and  240  the  next  decade.    But  in  1870  they  had  829,  and 

880  1,100.    This  was  an  increase  of  sevenfold,  while  the  free 

^tes  only  a  little  more  than  doubled  their  criminal  element. 

That  this  was  the  result  of  the  emancipation  is  seen  in  many 

Tlie  sudden  leap  shows  it  between  the  decade  before  and 

e  war,  or  between  1860  and  1880,  if  1870  be  thought  too 

lO  contest  to  be  a  fair  test.    Those  twenty  years  gave  a 

^f  fivefold  in  the  proportion  of  prisoners  of  the  Southern 

while  the  Northern  States   showed  a  gain  of  less   than 

forty  per  cent.    Single  instances  reveal  it  still  more  clearly.    Mis- 

suBippi  sprang  from  fi7  to  1,158  criminals  in  a  million  inhabitants, 

aod  other  States  of  the  South  show  nearly  as  great  a  gain  ;  while 

Sow  York  and  Massachusetts  actually  declined  in  their  criminal 

BMMKtage  during  that  time,  as  did  some  other  Northern  States. 

^^^pB  explanation  is  obvious.    Before  the  war  the  negroes  were 

^Kwy  and  nearly  all  their  offenses  were  punished  by  their  mas- 

fBa»ao  that  the  State  had  no  occasion  to  imprison  them.    But  now, 

five  to  ten  times  as  many  blacks  as  whites,  in  proportion  to 

numbers,  are  found  in  the  jails  or  chain-gangs  of  the  South. 
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^\^^^^  ^e  Pemember  that  the  greatest  illiteracy  is  to  be  foi 

in  the  former  slave  States,  we  see  that  the  increase  of  the  crimiiul 
ratio  in  the  South  may  not  be  due  wholly  to  ignorance,  in  spite  of 
ceosQB  fignres.  The  ignorance  and  the  crime  were  both  there  be- 
foi*  the  crimiBals  were  locked  up  and  counted  in  the  census. 

One  might,  indeed,  claim  that  the  lessened  ignorance  had  much 
to  do  with,  rorealing  this  criminal  element  and  imprisoning  it.  And 
this  brings  OS  to  our  third  cause  of  the  increased  ratio  of  crime 
Tho  gr&dual  elevation  in  the  standard  of  life,  and  the  interventioi 
of  th«  Gooits  in  eaaea  which  were  formerly  decided  by  the  bulW 
or  tlie  kiiife»  oeoasiona  a  rapid  increase  in  the  official  number  of 
criminal 

DniakebiM6B»  I  sappo8e»  was  not  a  crime  anywhere  in  our  land 
lialf  •  cttfctttty  ago.  Now  drunkenness  and  disorderly  condtid 
f\.>na  ow»  lentil  of  all  the  crime  of  the  country.  And  naturally 
ibi«  vtelniint  of  tlieee  offenders  will  be  most  complete  in  the  mort 
orderly  ftnd  edoeatod  parts  of  oar  land.  Accordingly,  we  find  that 
tht  %m  cdiiMted  8lit<8  show  a  proportion  of  imprisonments  for 
lh«M  oSmns  tenfold  greater  than  the  uneducated  States  do.  Tlifl 
ome  tuM  %fflS^  and  the  other  only  198  in  a  population  three  fourths 
aelargek  And  tti#  adncrted  States  record  three  times  as  many  jirifr 
oaera  ae  tha  nnedintad  Stales  for  assault  and  battery  and  simple 
aMnnIt  If  anj  con  wMna  to  prore  from  the  census  that  educa* 
tion  b  n  liifan^hn  «onU  ind  no  stronger  facts  than  the&e--a  ten* 
M«)  hirpr  thuo  «f  drnntwiiicba  and  a  threefold  larger  share  of 
\  -.  \uKv  in  th»  Sinles  whero  nen  can  read  and  write  than  in  ilta 
Siinlea  whfce  th^r  oean  not 

Bnl»  kI  COeCMft  W»  tae  thinks  that  the  South  is  more  quiet,  x^ 
d«rljr«  and  innvxx«t  than  the  North.  Ko  one  believes  that  there  wtf 
not  a  eii^El^  fan*  of  dtWikennoBe  or  disorder  in  all  Alabama  and  A^ 
IWMMinlMlMiwIrttMOTOorcnseBofassaxat^whU^ 
•Mia,  with  a  Vi«»  yofmkrtnn,  had  97  eases  of  drunkenness  and  dis- 
ordier  und  saf  cnneft^f  Meanh;  jnet  this  is  what  the  census  tells  ii& 
TW  nMnvnl  MetfMMSon  wnat  b^,  that  dmnkcuness  and  violence 
nM»  n<^  |iintiliril  >«f  tefvaouBent  in  cctiain  States,  while  they  are 
hi  i^hef^nwtth»  gtMM  <fcn»|wiwh  least  are  most  illiterate.  Tbla 
tmwfiii>aW>m  ie  nwiftyt nnJnni  i  by  the  ceagos  itself.  Though 
«dMM)M  eh»wn  thn»  ^mee  tlhe  rielenr  p  that  i€:norance  does,  v  ' 
ifnovMrf^  !#■><<■  dhn  thv«^ tinwa  as  nMmy  mtud^s  as  educatl^ 
Md  thai.,  «««v  "W^^  *^^  <*  ^''w  <^  ^^  <dncnted  States  imim^^ 
lha«andl««wfl«^ttKwii  w««*«H the nnmbcr,  and  while  the  ilUt- 
MaW$lal«#  At^nolemnttBUh  of  nnwlint  none  murderers,  sud 
«><ihNii  jK\u\l  olhert  who  ant  sMst  ncfturionit;  gmHy.  It  was  oal; 
hM  xew  IhM  «yft  «lii»  ImA  ImtA  Ami  m  fwtein  I>r.  McDo  w,  ^ 

K  af  €iNirtHiMk&G%M«4H«i  nOiplain  Dawson,  simply 
ht^envrdncirt  when  tlie  feeler  was  trying  to  ruin.   No 


lied  the  murder,  yet  the  papers  tell  us  that  the  doctor 

riumphantly  acquitted  and  honored  by  the  society  of  the 

city  08  a  hero,  instead  of  being  counted  by  the  census  as  a 

crimuuil. 

^_  And  it  is  only  in  a  high  state  of  society  that  offenses  against 

^Hrtne  cease  to  be  either  overlooked  or  avenged  by  violence.    In 

^ws  V-  fe  of  South  Carolina  there  are  only  four  such  offond- 

il  re  J- in  prison,  while  Michigan  has  forty  and  Massachusetts 
ler  two  huniired.  The  latter  State,  indeed,  has  more  than  all  the 
'  States  together,  Yot,  are  we  to  think  that  Michigan  is 
t!  >  as  sinful  as  South  Carolina,  or  that  Massachusetts  has 
Dre  vice  than  all  the  ignorant  States  combined  ?  McDow's  case 
ow«  that  such  vice  exists,  and  how  it  is  regarded.  A  clergyman 
the  South  recently  asserted  in  the  Nation — and  he  has  not  been 
contradicted — that  only  a  small  minority  of  the  colored  women 
wore  chaste ;  yet  the  census  makes  them  far  more  virtuous  than 
thair  white  sisters  of  the  North.  We  do,  indeed,  hear  quite  fre- 
quently of  negroes  being  l>Tiched  for  such  offenses,  but  they  obvi- 
(ly  do  not  count  in  the  census. 
Therefore,  though  education  may  swell  the  list  of  criminals, 
re  are  reasons  for  thinking  that  more  education  and  not  less  is 
at  certain  parts  of  our  country  need.  They  need  more  prison- 
era.  If  more  men  were  punished  for  drunkenness  and  violence, 
there  would  be  less  murder.  If  more  murderers  were  executed 
instefid  of  being  lynched  or  lionized,  there  would  be  less  violence. 
It  is  by  checking  the  lesser  offenses  that  the  greater  offenses  are 
foided,  though  the  prisons  are  filled  thereby.  And  as  civiliza- 
_improves  in  the  South,  no  doubt  the  proportion  of  men  in 
will  increase,  at  least  for  the  present ;  and  the  whole 
ty  can  not  riso  in  its  standard  of  moral  condxact  without 
iing  the  law-breakers,  especially  while  we  have  to  assimi- 
eBch  year  such  a  large  and  often  lawless  element  from  other 
ids. 

One  of  the  results  of  raising  the  mass  to  a  higher  moral  level 

,  that  indi\nduals  here  and  there  drop  out;  and  the  higher  we 

raised  the  more  will  drop,  and  this  will  continue  till  those  in- 

nble  of  self-control  have  disappeared.    It  is  only  among  sav- 

there  is  no  chance  to  drop,  because  all  are  on  the 

t,  we  find  no  criminals  or  paupers.    And  Mr.  Recce 

ly  sighs  for  the  "perfect  order"  found  associated  with  the 

lensest  ignorance"  among  the  cave-dwelling  Yeddahs  and  other 

Ibes.    Possibly  wo  might  attain  this  "  perfect  order  "  if  we  would 

Itate  the  savages  in  leading  a  savage  life.    But  that  would  be  a 

etty  dear  jirice  to  pay  for  such  order  as  savages  secure. 

Most  of  aa  prefer  civilization  with  all  its  drawbacks.    We  pre- 

■  to  flee  our  country  settled,  though  we  know  that  jails  will  be 
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built  aad  ooeopied.  The  Tery  oottTienienoo  of  city  life  is  p^d  for 
by  added  crime.  Tbe  diBarder  that  mi^t  be  allowed  in  a  wilder- 
jnem  amatig  asrages  can  not  be  tcdenled  in  a  crowded  metropolis 
among  ciriliaed  people.  The  ten  States  that  hare  the  largest 
chiee  ponidi  fifty  per  cent  more  Tioknee  and  sixty  per  cent  more 
dronkenneBB  than  their  share,  though  they  have  twenty  per  oen 
lass  than  their  propcniion  of  mordeia.  Petty  crimes  come  froQ 
crnlization,  great  crimes  from  barbarism.  But  anN>ng  barbariBiM 
great  crimes  are  called  rirtues,  and  petty  crimes  are  unknown  a 
unnoted. 

I  think,  then,  we  need  not  fear  that  universal  education  isti 
bring  us  universal  crime.  We  want  more  and  better  education 
Of  course,  it  is  not  the  mere  ability  to  read  and  write  that  is  t| 
save  a  man  from  prison.  He  must  learn  self-control  and  acquii 
a  loftier  standard  of  life-  Mr.  Reece  dwells  much  upon  the  tu 
that  a  large  percentage  of  our  criminals  can  read  and  write.  Bn 
that  does  not  prove  that  their  education  made  them  criminals. 
dare  say  a  still  larger  percentage  of  them  can  see,  yet  it  was  no 
their  ability  to  see  that  made  them  criminals.  The  densest  ignOi 
ranee  may,  like  t^)tal  blindness,  keep  men  from  crime ;  but  we  dl 
not  propose  to  put  out  our  eyes  of  either  mind  or  lx>dy.  We  will 
have  men  learn  to  see  better,  morallj'  and  physically.  It  is  io? 
perfect  education  that  has  brought  men  to  prison,  as  we  see  froil 
the  constant  relation  of  our  criminal  class  to  our  illiterate  clasaei 
They  may,  indeed,  have  some  sort  of  an  education,  but  the  vafl 
majority  of  them  are  ignorant  themselves,  and  have  ignoran 
kindred  and  associates ;  and  to  be  ignorant  amid  the  civilizatid 
of  to-day  is  to  be  jealous  and  bitter  and  rebellious. 

The  very  fact  that  Mr.  Heece  cites  to  prove  his  thesis,  that  igni 
ranee  is  innocence  and  knowledge  crime,  disproves  it  most  coi 
pletely.  South  Carolina,  he  says,  has  the  highest  percentage 
illiteracy  and  the  lowest  of  crime ;  but,  if  he  had  taken  one  gli 
below  the  surface,  he  would  have  seen  a  fact  far  more  "  novel 
threatening "  than  any  he  discovered.  Out  of  the  626  crimi 
of  South  Carolina,  570  are  black  and  only  56  are  white. 
are  there  ten  times  as  many  blacks  as  whites  in  jail,  when  the] 
constitute  only  three  fifths  of  the  population  ?  The  only  ansvi 
tho  census  gives  is  in  the  fact  that  they  are  three  times  as  illitei 
ate  as  the  whites.  So  that  the  very  State  summoned  to  prove  tL; 
ignorance  is  exemption  from  crime,  has  ten  elevenths  of  its  ci 
iials  from  the  most  ignorant  class  in  the  country.  But  perha] 
Mr.  Reece  thinks  that  their  ignorance  is  not  quite  dense  enough, 
one  in  four  can  still  write.  They  certainly  have  not  yet  reacb 
the  point  where  ignorance  is  bliss, 
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THE  AFFIRMATIVE  SIDE  OF  AGNOSTICISM. 

Bt  JAiraS  A,   SKTLTON. 

Wmi    LETTEBS    FROM    HERBERT   SPENCER,  PROF.  HUXLEY,  AND 
DR.  LYMAN   ABBOTT. 

the  aacred  literature  of  the  Christian  Church  a  word  appears 
that  to  its  founder  and  to  his  immediate  followers  evidently 
had  a  deep  significance,  the  nature  of  which  was  at  least  partially 
concealed  from  his  later  followers,  and  is  still  concealed  from 
thoee  of  the  present  day,  through  admitted  mistranslation. 

8tandin|?  on  Mars'  Hill  and  speaking  to  the  men  of  Athens, 
Paul  affirmed  that  in  all  things  they  were  "  too  Qod-fearing,**  • 
^hereupon  he  proceeded  to  declare  and  make  known  unto  them 
he  Qod  whom  they  worshiped  as  the  Unknown  or  Agnostic  God. 
In  so  doing  he  spoke  of  a  God,  the  Lord  of  heaven  and  earth,  who 
made  the  world  and  all  things  therein  ;  who  dwelt  not  in  temples 
le  with  hands ;  who  needed  nothing,  seeing  he  was  the  giver 
life,  breath,  and  all  things;  who  had  made  of  one  blood  all 
jns  of  men ;  and  who  had  determined  the  times  before  ap- 
Ited  and  the  bounds  of  their  habitation.  He  declared  that 
boy  should  seek  the  Lord  if  hoply  they  might  feel  after  him  and 
Ind  himj  though  he  was  constantly  at  hand,  and  the  one  in  whom 
bey  lived  and  moved  and  had  their  being.  He  closed  with  a 
ertrongly  put  antithesis  in  which,  without  declaring  divine  con- 
demnation of  their  agnosticism,  which  he  said  God  "  winked  at," 
and  they  might  therefore  tolerate,  he  urged  them  to  obey  the  com- 
mand of  God — "metanoein" — to  practice  metanosticisra.  This 
rord  has  been  translated  to  mean  "repent."  It  is  hardly  suffi- 
^ent  to  say  that  that  translation  is  etymologically  inadequate ; 
history  of  the  Christian  Church  also,  for  eighteen  centu- 
ries, proves  it  to  be  practically  so.  Paul  evidently  found  in  the 
word  "metanoein"  the  open  door  of  a  temple  in  which  a  God- 
fearing worship  might  be  exchanged  for  a  God-loving  worship. 
The  historj*  of  his  own  life  shows  that  his  personal  conversion 
was  a  metanostic  process  through  which  a  defective  external  sight 
was  exchanged  for  a  clear  insight,  revealed  to  him  as  with  a 
lightning-flaah  at  midnight,  wherein  he  instantly  saw  '^the  world 
and  all  things  therein  "  in  an  entirely  new  aspect. 

The  question,  then,  indirectly  presented  for  the  consideration  of 

tie  entire  Christian  Church,  iu  the  following  correspondence,  is, 

other  it  should  adopt  the  word  actually  used  by  Paul,  with  its 

rgo  meaning,  either  alone,  as  a  step  forward,  and  to  restore  to 

sacrod  record  and  to  the  working  power  of  the  Church  the 
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true  meaning  of  the  word  used  by  Paul,  but  first  used  "by  tboone 
whom  ho  preached  and  followed,  as  the  central  and  supreme  vjrd 
in  his  system  of  salvation  for  the  world  and  for  mankind;  or, co- 
operatively with  science  and  philosophy,  for  the  purpose  of  secai-j 
their  powerful  aid  for  its  work  in  the  world  ? 


CORRiEPONDENCK. 

Kjcw  Tore,  A^oPtmbtr  iO,  JSS$, 

Herbert  Spencer,  Esq. 

Dear  Snt:  I  beg  the  privilege  of  presenting  hereby,  for  your 
consideration  and  determination,  a  question  of  seemingly  oni* 
versal  importance,  that  has  arisen  in  the  course  of  our  work  in    i. 
the  Brooklyn  Ethical  Association.  'mk 

As  far  as  possible  I  have  sought  to  so  present  it  as  to  limit™ 
your  labors  therein  to  yea,  yea,  or  nay,  ^Ay. 

The  question  relates  to  the  selection  and  adoption  of  worths  for  ■ 
general  use  in  the  new  philosophy,  and  as  substitutes  for  tha^ 
words  agnostic  and  agnosticism,  to  express  the  affirmative  side  of 
the  agnostic  conception. 

As  a  result  of  our  experience  of  nearly  two  years  in  attempU 
ing  to  popularize  evolution  views,  we  find  that  just  there  our 
greatest  obstacle  is  to  be  found,  and  our  time  and  lal>or  ara  most 
occupied  and  consumed,  and  increasingly  so  as  we  approach  tLo 
popular  mass. 

The  object  of  this  communication  is  to  propose  as  Bn~^  "'^''^na- 
tive  substitutes  the  words  metagnosticism  and  meta.  ,  or 

letanosticism  and  metanostic,  and  to  ask  therefor  your  own  ap- 
proval and  also  that  of  Prof.  Huxloy — in  concert,  if  possible. 

My  own  view  is  that  the  new  or  substitute  words  involve  no 
irronder  or  concession,  but,  on  the  contrary,  if  adopted  wonJd 

irk    an   advance   in   the   nomenclature  of  the   ag?K»v*i*'   f.liT. 

ophy. 

The  acconipaujang  statement  was  made  by  me  as  i 
discussion  foHowing  the  reading  of  the  essay  of  Dr    : 
Janes,  on  The  Scope  and  Principles  of  the  Evolution  Philosophy^ 
the  first  of  the  current  series  of  the  Brooklyn  E''  '     "    ' 
tion,  on  the  evening  of  October  13, 1889,  and  it  will 

I  also  baud  you  herewith  a  list  of  words  and  their  detioitioi] 
derived  or  derivable  from  the  Grei.'k  verbs  pur      '  "  ^ 

in  composition  with  the  preposition  uieia,  tli^ 
which  was  used,  according  to  the  Greek  T  t,  by  John  th^j 

Baptist  and  Jesus  Christ,  in  that  passage  iu  ».  i^ii  ii  th»'v  '  - 
in  the  Douay  Bible  to  say,  "Do  penanoe,  for  the    - 
llcaven  is  at  hand,"  follo\snng  the  Latin  Vult^ate;  ai 
Fames*8  and  later  English  versions, "  Repent,  fr  ?)•►»  ' 

kven  is  at  hand." 
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The^e  definitions  of  those  words  were  prepared  more  than  a 
ago,  at  the  special  written  request  of  Rev.  Lyman  Abbott, 
).,the  pastor  of  Plymouth  Church,  Brooklyn;  and  the  list  is  a 
ay  of  the  first  rough  draft  or  study  made  in  compliance  with 
|t  request,  but,  for  reasons  unnecessary  to  explain  here,  has  not 
been  presented  to  him.  For  what  use  these  definitions  were 
&nded  by  him  I  am  neither  authorized  nor  prepared  to  posi- 
&Iy  stttt«.  Dr.  Abbott  is  in  special  charge  of  theology,  liturgies, 
ecclesiustic-al  history,  as  editorial  contributor,  under  the  chief 
Itorship  of  Prof.  William  D.  Whitney,  in  the  preparation  of 
She  Century  Dictionary,  which  is  an  encyclopedic  dictionary  of 
^B  EUiglish  language,  now  in  course  of  publication  by  the  Cent- 
^KT  ComjMiny,  the  first  volume  of  which  now  lies  before  me.  .  ,  . 
K^Volame  I  the  words  agnostic  and  agnosticism  are  defined  at 
length,  with  references  to  Huxley,  Romanes,  and  Cobbe,  and  to 
1^  source  of  the  suggestion  of  the  same  by  Prof.  Huxley  in  the 
Hntion  by  St  Paul  of  the  altar  he  had  seen  erected  by  the  Athe- 
^■ns  to  the  Unknown  Ood.* 

^FAb  I  have  previously  informed  you,  early  in  his  pastorship  of 
^nnouih  Church,  Dr.  Abbott  declared  his  belief  in  the  evolution 
^loBophy,  and  his  high  sense  of  the  value  of  its  co*operation  in 
-^:  -:f»us  work  of  the  future.    He  is  also  the  editor  of  The 
.  Union, the  leading  liberal  religious  newspaper  in  Araer- 
His  position  as  such  may  be  stated  to  be  evangelical-liberal, 

kcoojk^rvative-progressive,  with  the  promise  of  moving  faster 
1  further,  as  soon  as  circumstances  permit.  Practically,  things 
^^a  ferment  in  all  religious  denominations  in  Ajnerica  at  this 
i^or,  to  speak  more  accurately,  wo  seem  to  bo  entering  a  new 
•victive  period,  and  one  which  furnishes  agnosticism  and 
■    ir  great  religious  opportunity. 

itement  referred  to  I  have  used  the  words  meta- 
and  metagnosticism  to  preserve  or  make  parallelism  in 
rith  the  words  agnostic  and  agnosticism,  to  which  the 
\  eye  and  ear  have  now  become  accustomed,  and  to  the  bet- 
pn*Mjnt  the  expressive  antithesis  involved  therein.  I  am, 
revur,  fully  aware  that  a  word-form  and  meaning  directly  de- 
«1  from  the  word  metanoeit-e  (metaaoeo),  which  is  the  actual 
Drd  placed  in  the  mouth  of  Christ  by  and  through  the  Greek 
ui^inal,  would  have  certain  great  advantages.  Prominent  among 
Hem  would  be  the  ever-present  evidence  it  would  furnish  that  in 
^^^pspel,  as  actually  preached  by  Christ  and  his  immediate  con- 
MBporaries  and  handed  down  to  us,  so  far  as  we  know  it,  the 
human  mind  was  to  occupy  the  leading  place,  to  be  elevated,  and 

of  the  Century  Dlctionarj  for  this  emmcous  explanation  of  Prof.  Has- 
iTnioo  Qi  ibs  word  "i^ooetic"  (ace  letter  from  Prof,  nuxlcy)  wo  the  New  E&g- 
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not  degraded  and  disfranchised,  as  it  has  been  by  his  alleged  foi- 
Dwers  for  ageA  past.  Not  only  in  this  respect,  as  it  seoms  to  me, 
fould  the  adoption  of  such  a  word  bring  science  and  philoaophj 
into  harmony  with  the  true  religion  of  Christ  and  nature,  but  ii| 
^vould  also  compol  the  beginning  of  a  change  ' 
tianity  that  would  eventually  bring  it  into  < 
with  them. 

Whether   the  best  word  is    mctagnostic,  metarj' 
Pgnosticisra,  or  metanosticisra,  or  sonio  other  form  d(  .  di-J 

rectly  or  more  remotely  from  the  root  noxhs,  mind,  is  to  me  a  qne&«l 
tion  of  minor  importance.     I  would  select  that  which,  on  tha 
whole,  is  the  truest  and  best,  for  the  purpose  of  bringing  abouil 
the  desired  reconciliation  of  religious  with  other  forms  of  truth/ 
even  if  it  were  necessary  to  manufacture  the  form  for  the  oocm 
sion ;  and  this,  it  seems  to  me,  we  are  at  liberty  to  do,  sinee,! 
strange  as  it  may  seem,  while  we  have  in  our  language  and  la| 
frequent  use  all  the  other  words  derived  from  the  kindred  Griisk 
words,  the  most  important  words  of  all,  and  the  supreme  wor 
of  the  religion  of  the  English  race  (motanoeite  and  metanoia)J 
have  never,  apparently,  up  to  this  time,  boon  trunsferre<I  to  orl 
adopted  into  the  English  language. 

The  suggestion  is  based  upon  the  proposition  that  the  wq 
to  be  adopted  do  and  shall  express,  cover,  or  include  the  affir 
tive  side  of  the  terms  agnostic  and  agnosticism.    The  selection  < 
the  proper  forms  I  leave  entirely  to  you,  in  co-operation  wilhl 
Prof,  Huxley,  if  you  approve  the  suggestion  and  think  the  mat- J 
ter  worthy  your  and  his  attention. 

Certainly  it  must,  it  seems  to  me,  be  considered  a  dejiirabltf' 
thing  to  find  words  of  affirmative  import  to  designate  the  afirma- 
tive  meaning  hidden  under  the  terms  in  present  use,  since  it  must 
seemingly  tend  to  foreclose  further  argument  and  confusion  oq^ 
that  branch  of  the  subject. 

I  inclose  copies  of  those  pai>er8  to  be  addressed  and  forwardc 
to  Prof.  Htixley,  if  that  course  meets  your  approval. 

My  own  plan  would  be,  on  receipt  of  the  approval  of  yourwl 
and  Prof.  Huxley,  to  bring  the  matter  before  t' 
our  Association,  at  one  of  the  meetings  of  the  st 
menced  for  the  season,  through  The  Popular  Science  Monthly^ 
and  by  other  means  within  my  present  reach.    I  am         *'  lu 
that  recognition  in  the  Century  Dictionary  would   ( 
that  a  great  impulse  would  be  given  to  the  new  philocopfay,  1 
what  would  practically  be  a  new  or  reformed  o^— •  *•  *    - 
in  harmony  with  human  intelligence  and  pro_ 
pr*^3s  word  and  thought  of  tlie  founder  of  ChriBtianiv 
culatod  to  combine  them  in  the  interests  of  the  world  ai 
Very  respectfully  yours,  Jaurm  A.  .^ 
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The  "  list  "*  referred  to  includtxl  the  words  meta(g)nostic,  nouns 
&nd  adjective,  Tneta(g)nosticism,  meta(g)noiology,  and  meta(g)no 
d&  The  definitions  given  were  made  approximately  parallel 
with  the  definitions  of  the  words  diagnostic,  prognostic,  diagno- 
p©tc.,  as  found  in  Webster,  and  need  not  be  here 

Monday^  Novembir  SStK 

P.  S. — Tlie  foregoing  letter  was  complete  on  Saturday  last.  On 
Sunday,  the  ^th  inst,,  by  a  coincidence  that  seems  to  me  not  to 
ba  a  mere  coincidence,  Dr.  Abbott,  without  any  knowledge  of  this 
porrespondence  or  my  intentions,  took  for  his  subject  the  sermon 
of  Paul  on  Mars'  Hill,  for  the  purpose  of  dealing  with  the  "  new 
■etrine  "  and  "  new  thing  "  involved  in  the  "  new  theology  "  now 
Iptating  the  American  churches.  He  referred  to  your  position 
and  that  of  Prof,  Huxley,  quoted  from  your  writings,  and  prac- 
tically placed  himself  not  only  in  line  with  agnosticism  as  ex- 
plained by  you,  but  80  near  to  the  position  I  have  given  him  in 
thoaa  pages  that  the  next  step  must  have  brought  out  the  new 
wcrnL  His  expressed  thought  implied  it,  and  I  had  prepared 
myself  to  he^r  it,  when  he  suddenly  brought  his  sermon  to  a  close. 
I  ftN?l  myself,  therefore,  once  more  justified  in  my  statements,  and 
bBtfU  the  more  anxious  to  use,  or  rather  to  have  you  use,  the 
^^^pt  opportunity.  I  will  ask  him  to  print  the  sermon,  that  I 
Inay  send  it  to  you  in  confirmation.*  J.  A,  S. 


h 
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Dr.  Janes  having  unexpectedly  and  without  suggestion  of 
■no  UiMHl  my  name  in  connection  with  the  term  "metagnos- 
Ksm,"  I  feel  comi>elled  to  make  my  use  of  it  as  clear  as  possible 
^K>nc«p  without  waiting  another  occasion* 

^^Tho  doctor  chooses  his  words  with  exceeding  skill  and  care. 
He  says  that  he  will  endeavor,  in  defining  philosophical  agnos- 
^feim,  to  show  that  "  in  every  department  of  scientific,  historical, 
!■  trne  philosophic  investigation,  indeed,  it  is  consistent  and 
coincident  with  the  meta-gnosticism  of  his  friend  Mr.  Skilton-''  f 

As  «o  limited — to  the  definition  of  philosophical  agnosticism 
^he  atatement  and  the  subsequent  showing  are  both  entii'ely 
^Bflfoctory.    But  the  limitation  is  not  so. 

HAs  adopted  and  used  by  me,  the  terra  meta-gnosticism  has  a 
Bch  larger  meaning,  and  has  an  important  bearing  not  only 
ipoa  Bcience,  history,  and  philosophy,  but  also  upon  and  in  re- 

*T!m  wtltwic*  of  the  sermon  U  embodied  In  An  article  in  the  Forum  for  April, 

M 

^B  Fitf  %  db^uaicm  of  m«u(g)DO«tioUm  in  reUtion  to  the  erolution  of  society,  see  Eto- 
^ — Poptlor  Loetuice  end  ttiscnadotis,  before  tlie  Brooldyn  £tbicsl  Association,  pp. 

1. 
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ligion,  meaning  tlo  religion  of  our  civilization,  00  well  fts  ths 
religion  of  evolution  and  the  future. 

The  evidence  is  abundant  that  oven  in  the  domains  of  scie 
and  philosophy  the  word  agnosticism  does  not  and  can  not  ea 
in  ful]  the  idea  or  system  for  which  it  stands  representative.    Mr, 
Huxley,  the  inventor  of  it,  is,  as  we  all  know,  in  a  state  of  con-, 
etant  warfare  over  it ;  and  as  to  Mr.  Spencer,  it  is  sufficient 
refer  to  his  controversy  with  Fi'ederic  Harris-  '   '      **3^^i 

le  appropriate  symbol  "  for  the  religion  of  IL'  rilnjowJ! 

ible." 

With  both  of  these  men — the  acknowledged  leaders 
agnostics — and  with  all  their  followers,  the  trouble  is 
present  they  are  compelled  to  seek  to  accomplish  the  praccicall) 
impossible  by  attempting  to  read  a  positive  and  affirmative 
ing  into  a  word  that  is  and  can  be  only  indefinite  and  w- 
And  the  words  meta-gnosticism  and  meta-gnostic  are  pr 
for  the  purpose  of  meeting  precisely  that  difficulty,  and  for' 
reason  that  they  are  positive  and  affirmative. 

Mr.  Huxley  really  found  the  word  agnostic,  or  its  root,  alreodj 
in  use  in  the  Greek  language,  and  borrowed  and  used  it  for  tha 
want  of  a  better  one,  little  thinking,  doubtless,  how  important  it 
would  become.  It  is  believed  that  the  time  has  now  arrived  fori 
importing  another  word,  cognate  in  origin  and  affirmative  ini 
leaning,  into  our  language,  if  it  be  found  by  competent  authority 
to  meet  the  roqniremonts  of  the  case. 

In  his  essay  entitled  Retrogressive  Religion,  in  reply  t-o  Harri- 
son, Spencer  says  (p.  68,  Appletons*  edition) : 

"I  might  enlarge  on  the  fact  that,  though  xho  iinino  Aj.    •• 
ticism  fitly  expresses  the  confessed  inability  to  know  or  cm  .  •  -s.>| 
the  nature  of  the  Power  manifested  through  phenomena,  it  faiL^ 
to  indicate  the  confessed  a]>ility  to  recognize  the  existor  •      '  \\ 
Power  86  of  all  things  the  most  certain.     I  might  ;  I| 

the  contrast  between  that  Comtean  Agnosticism  whir^h 
'theology  and  ontology  alike  end  in   the   Everlastitiir 
which  Science  confronts  all  their  assertions/  and  the  A 
sot  forth  in   First  Principles,  which,  along  with   f'  il.s,  emJ 

phatically  utters  an   Everlasting  Yes.     And   I   ih^. .. 
detail  that  Mr.  Harrison  is  wrong  in  implying  that  AgnoHti< 
as  I  hold  it,  is  anything  more  than   silent  v'^ 
qnestion  of  personality;  since,  though  the  ati 
ality,  as  we  know  it,  can  not  bo  concjoivod  by  ns  as  attrihu 
the  Unknown  Cause  of  things,  yet 'di 
alTirm  nor  drniy  per?^oTiality,'  but  '  to 
humility  to  tlie  !jod  limit44  of  our  it  '/e  '  in  the  con 

[fViction  thjit  the  i  im;-**   \jh   not  'lift 

ling  lower  than  pei*8onality,'  but ' 
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Iiing  higher/ and  that  'the  Ultimate  Power  is  no  more  repre- 
Bntable  in  terms  of  human  conaciousness  than  human  conscious- 
I  is  representable  in  terms  of  a  plant's  functions.'  ^'  And  again 
(p.  66,  id-) :  "  Whereas,  in  common  with  his  teacher  Sir  William 
imilton,  Dean  Mansel  alleged  that  our  consciousness  of  the  Ab- 
jlute  ia  merely 'a  negation  of  conceivability';  I  have,  over  a 
\  of  ten  pages,  contended  that  our  consciousness  of  the  Abso- 
ite  is  not  negative  but  positive,  and  is  the  one  indestructible  elo- 
icnt  of  consciousness  *  which  persists  at  all  times,  under  all  cir- 
imstances,  and  can  not  cease  until  consciousness  ceases' — have 
lrgae<i  tluit  while  the  Power  which  transcends  phenomena  can  not 
broUKht  within  the  forms  of  our  finite  thought,  yet  that,  as  be- 
ing a  necessary  datum  of  every  thought,  belief  in  its  existence 
:kas,  among  our  beliefs,  the  highest  validity  of  any:  is  not,  as  Sir 
Hamilton  alleges^  a  belief  with  which  we  are  supematurally 
'inspired/  but  is  a  normal  deliverance  of  consciousness." 
^^  These  quotations  are  exiflSeient  to  show  that,  as  he  holds  it, 
l^fehere  is  a  positive  and  affirmative  side  to  the  doctrine  of  the 
^■bk  '  le,  or  to  agnosticism,  as  taught  by  Mr.  Spencer;  and 

PHBb  \n>VQ  is  occasion  for  a  word  or  words  to  express  it. 

In  his  article  Agnosticism,  published  in  The  Popular  Science 
Monthly  for  April,  1889,  Prof.  Huxley  says : 

'  Agnosticism,  in  fact,  is  not  a  creed,  but  a  method,  the  essence 

>f  which  lies  in  the  rigorous  application  of  a  single  principle. 

That  principle  is  of  great  antiquity ;   it  is  as  old  as  Socrates;  asj 

)ld  as  the  writer  who  said,  'Try  all   things,  hold  fast  by  that 

rhich  is  good ' ;  it  is  the  foundation  of  the  Reformation,  which 

^«imply  illustrated  the  axiom  that  every  man  should  bo  able  to 

give  a  reason  for  the  faith  that  is  in  him ;  it  is  the  great  principle 

Descartes;   it  is  the  fundamental  axiom  of  modern  science, 

Positively,  the  principle  may  be  expressed:  In  matters  of  the  in- 

ellect,  follow  your  reason  as  far  as  it  will  take  you,  without 

to  any  other  consideration.    And  negatively :   In  matters, 

[ko  intellect,  do  not  pretend  that  conclusions  are  certain  which 

aro  DOt  demonstrated  or  demoustrable.     That  I  take  to  be  the 

agnostic  faith,  which,  if  a  man  keep  whole  and  undefiled»  he  shall 

not  b«  ashamed  to  look  the  universe  in  the  face,  whatever  the 

future  may  have  iu  store  for  him. 

'  The  results  of  the  working  out  of  the  agnostic  principle  will 
'  according  to  individual  knowledge  and  capacity,  and  accord- 
ag  to  the  general  condition  of  science.    That  which  is  unprovedj 

■^•*  ^  •  prove<l,  by  the  help  of  new  discoveries,  to-morrow. 

ive  fixed  points  will  be  those  negations  which  flow 

lljv  <i-  :  able  limitation  of  our  faculties.     And  the  only 

ion  -,^^j-.^d  is  to  have   the   mind  always  open   to  con- 
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In  view  nf  snch  utterances — and  of  many  similar  one«  In  otbm* 

itings  of  both  Spencer  and  Huilej- — it  seems  th   *  -  r'('»edtivo 
ad  affirmative  word,  or  set  of  words,  capable  of  »  jig  tbo 

agnostic  idea,  if  to  be  found  or  framed,  would  not  only  bo  appli- 
cable, but  would  be  acceptable  to  them  and  fit  for  the  system  of 
thought  with  which  the  essay  of  the  evening  is  concerned. 

The  words  proposed  come  from  the  same  root  as  the  wotxL 
gnostic,  agnostic,  prognostic,  and  diagnostic. 

The  root  is  verbal  and  affirmative.  It  means  to  know;  and 
with  the  prefix  meta,  means  to  know  beyond*  The  noun  meaoB 
beyond-knowledge.  Beyond-knowledge  may  be  knowledge  "  be-' 
yond  the  sphere  of  sense/'  and  correspond  to  8f  lencer^s  definition 
of  religion,  or,  as  you  will,  it  may  refer  to  all  kIlo^  '  ' 
mere  sense-perception,  and  so  include  all  human  ki 
exceeds  that  of  the  brute  animal  and  ia  derived  from  or  limited 
by  the  senses.  As  for  myself,  I  prcifer  the  total  meaning ;  for 
then,  as  the  civil  engineer  uses  his  base-line  and  two  known  angles 
to  measure  distances  and  relations  of  tilings  beyond  the  river 
where  he  can  not  go  with  his  tape-line,  and  the  astronomer  the 
distances,  actual  and  relative,  of  the  heavenly  bodies,  so  we  may 
use  our  actual  hither-knowledge  for  the  purpose  of  dealing  with 
the  field  of  beyond-knowledge — or  of  the  Unknowable — wIhtsv  the 
senses  can  give  us  no  direct  aid. 

As  to  the  appropriateness  of  the  adoption  of  tho  proposes!  words 
into  the  English  nomenclature  of  religion,  the  evidence  at  hand  ia 
still  more  authoritative  and  conclusive  than  in  the  case  of  science 
and  philosophy. 

In  his  preceding  essay — Religion :  A  Retrospect  and  a  Prospect 
— Mr.  Spencer  begins  with  these  words : 

"Unlike  the  ordinary  consciousness,  the  religi'  >x*ioi 

ness  18  concerned  with  that  which  lies  hfFijond  the  t^j  a^ 

A  brute  thinks  only  of  things  which  can  be  touched,  seen,  heard, 
tasted,  etc.;  and  tho  like  is  true  of  the  untaught  child,  the  deaf- 
mute,  and  the  lowest  savage.  But  the  developing  man  has  thought* 
ikbout  existences  which  he  regards  as  usually  intangible,  inaudible, 
ivisiblo  ;  and  yet  which  he  regards  as  operative  upon  him.'* 

If  you  ask  tho  source  from  which  the  proposed  words  are  de- 
rived, the  reply  is  tliat,  as  to  tho  second  form,  it  is  foT  *!io 
New  Testament,  and  is  tho  supreme  word  in  the  measag'  :  ,  iin 
tho  Baptist,  of  St.  Paul,  of  Jesus  Christ,  and  of  the  gospel  gener* 
ly,  wherein  it  is  believed  truly  to  have  tb-'  •  aniuff-^M 
lown  by  the  context — of  the  proposed  Ei^,  or  W0r3s 
under  discussion;  and  tliat,  as  to  the  first  form,  it  ia  constructed 

b;-*' '-      ^  *'      f-''— a—from  tho  word  agootticism,  and 

tn.  ,■■....  ;;i. 

Prof.  Uuxiey,  the  inventor  of  tho  word  agnostic,  ia  said  to 
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t  derived  it  from  St.  Paul's  mention  of  the  Unknown  or  Ag- 
ic  God.  TLo  wonl  now  suggested  is  derived  from  the  substi- 
proposoti  by  St.  Paul  at  the  same  time.  While  St.  Paul  did 
ftdvido  the  Athenians  to  erect  an  altar  to  the  metanostic  God 
lace  of  the  altar  they  had  erected  to  the  Agnostic  God,  he 

the  word  metauoein,  and  he  thereby  clearly  advocated  the 
iice  of  what  we  may  properly  call  metanosticism  as  the  alter- 
^e  and  siibstitute  for  agnosticism,  in  connection  with  religion 

its  obsorvaticea.  This  he  did  after  expressly  declaring  the 
tico  of  any  divine  condemnation  of  their  agnosticism,  which 

is  said  to  have  "  winked  at  "  or  overlooked.  The  strong  and 
;o«tive  antithesis  made  use  of  by  St.  Paul  has  been  lost  in  the 
elations  of  the  language  employed  by  him  on  that  occasion ; 
there  is  no  time  to  enlarge,  here  and  now,  upon  the  fraudu- 

travGsty  practiced  upon  mankind  for  ages  by  the  Church  in 

ilating  the  original  word  so  used  to  mean  "  do  penance  "  and 
i>ent." 

content  myself  with  asking.  What  would  be  the  consequences 
lu  candid,  common,  and  proi>er  acceptance  and  use,  through- 
the  civilized  world,  of  such  a  word  to  express   the   central 
it  of  the  science,  the  philosophy,  and  the  religion  of  our 
A  of  the  ages  to  come,  sanctioned  by  the  high  priests  of 

of  these  departments  of  thought  ? 
ive  only  a  word  to  add  :  Without  committing  this  Associa- 
ita  corresponding  secretary,  or  otherwise,  or  any  other 

m  but  myself,  to  the  proposition,  it  is  my  purpose  to  submit 

oestion  of  the  adoption  of  the  words  meta-gnostic  and  meta- 
rtici«n,  or  metanostic  and  metanosticism,  as  aflBrmative  sub- 

to8  for  the  words  agnostic  or  agnosticism,  to  Mr.  Spencer 

Mr,  Huxley,  in  the  hope  that,  as  leaders  in  modem  agnostic 
\g^i,  they  will  see  their  way  clear   to  their  adoption,  and 

iby  supply  a  link  to  unite  science,  philosophy,  and  a  true 
stian  religion  in  behalf  of  humanity  and  future  ages. 
"  nd  when  their  replies  are  received— if  so  be — they  will  be 
municaied  to  this  Association  for  its  further  consideration, 
possibly  for  its  co-operative  action. 

LETTER  OF  HERBERT  SPENCER. 
S4  AimtTX  Rojixi,  Rxoiwt'b  Paak,  Loxixjii,  N.  W.,  Deetmher  ff,  J839. 

Sib  :  I  have  to  thank  you  for  the  volume  of  Evolu- 
's'hich  I  received  recently.    I  presumed  that  they 

d    -      illy  be  bound  together,  and  that  you  would  kindly 

me  a  copy.    This,  of  course,  I  shall  like  to  keep. 

'^o  me  if  I  do  not  go  into  the  matters  raised  by 

I  have  been  made  so  ill  by  over-excitement 

until  Wednesday  last  I  had  not  been  out  for  more  than  a 


zsc 


THE  Pi 


UOSTHLY. 


month,  And,  though  I  um  now  better,  I  must  avoid  every  nwnUl] 
Uix,  howovor  small. 

I  did  not  receive  tlie  journal  which  you  named  in  yourl 
containing  Bome  matter  respecting  Dr.  Abbott's  address  (I  think 
it  was).  Very  truly  yours, 

Hkbbkbt  Spkkckr. 

J,  A.  Skiltoh,  Esq. 

LETTER  OF  PROFESSOR  HUXLEY. 

Dear  Air:  I  have  rend  the  papers  which  accomp 
letter  of  the  25th  of  Novenibor  with  much  attention  ;  \... 
to  8uy,  with  the  result  that  I  can  discover  no  good  ground  for  tin* 
chango  of  nomonclatnre  which  you  propose.  Permit  me  to  tTX7ubl« 
you  with  my  rwinons  for  that  conclusion : 

The  term  "  Agnostic  "  was  not  suggested  by  the  passage  in  tie 
"  Acts  of  tliP  Apostlos*'  in  which  Paul  speaks  of  ht-  *  '  ■  '''  ':  to 
th(^  "  Unknown  God  '■  (dyi^woTip  Bt^).     It  is  ob\ioufi  i  rn  r 

of  that  inscription  was  a  theiat — I  may  say  an  anxious  theifit — 
who  desired  not  to  offend  any  God,  not  known  to  him,  by  ignor* 
ing  the  existence  of  such  a  deity.  The  person  who  erected  the 
altar  was,  thei-efore,  in  the  same  position  as  those  philoswjpher* 
wlio,  in  modern  times,  have  brought  about  the  apotheosis  of  igno- 
rance undor  the  name  of  the  "  AVisoluto  "  or  its  equivalents. 

"Agnostic"  came  into  my  mind  as  a  fit  antithesis  to  "Gnos- 
tic"— tho  "Gnostics"  being  those  ancient  heretics  who  profcesed 
to  know  most  about  those  very  things  of  which  1  am  quite  eure  I 
know  nothing. 

"Agnostic/'  therefore,  as  the  name  of  a  philosophical  syvtenij 
is  senseless;  its  import  lies  in  being  a  confession  of  ignora 
learning  sot  up  against  i»hiT         '     \A  and  t1      '     '     *      ■  ms 

r^hii'h  was  never  more  neoii'  i  at  the  \.  thft^ 

ghost  of  the  "Absolute"  slain  by  my  masters  Hume  and  Kant 
and  Hamilton  is  making  its  appearance  in  broad  daylight. 

Your  definition  of  "  metagnosticism  "  says  that  it  "re3atw»  t<i 
beyond-knowlodge."    That  is  exactly  what  all   the  "ab 
l)hilosophei's  profess  the  "  Absolute  *'  does ;  and  it  5s  prttcim  j  v 
profcssitjn  which  I  consider  to  be  futile  and  mischif*%'oti*t.    To  mj 
mind  science  is  exact  and  organized  knowledge — n-  ni#r 

I»-ss.    And  tho  knowledge  whicb  goes  "beyond  1. ..    .. .-  .^v  "  is' 

sorapthing  which  my  cognitive  faculties  do  not  enable  me  to  ap> 
pr^hend. 

The  term  "Evolution  Philosophy"  which  y^in  r<ttuib»v  ftf**pis 
to  have  different  meanings  for  different  people. 

F  .*  for  a 

^     upsof  tl      „ 
strated  as  any  biatorical  event  can  be.    And  Qua,  I  think,  cod 
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Bt6S  a  fair  ground  for  the  expectation  that  the  whole  cosmic  pro- 
will  turn  out  to  be  one  of  evolution.    The  business  of  philos- 
ly,  as  I  understand  it,  is,  among  other  things,  to  arrive  at  a] 
cientific  theory  of  evolution;  but  these  other  things  are  quite  aaf 
>rtant  as  evolution.    Philosophy,  in  fact,  should  embrace  the 
ble  of  which  the  theory  of  evolution  is  a  part. 
Three  or  four  generations  of  patient  workers,  cautiously  feel- 
ag  their  way  by  the  well-known  methods  of  true  science,  may 
ig  our  posterity  within  sight  of  such  a  philosophy.    For  the 
ant,  while  welcoming  all  attempts  to  foreshadow  it,  with  du6  | 
itude  to  their  authors,  and  holding  fast  by  that  which  is  good 
them,  it  is  very  necessary  that  we  should  not  confound  such 
foldings  with  the  e<lifice,  the  foundations  of  which  are  not  yet 
plet«>.  I  am,  dear  sir,  yours  very  faithfully, 

T.  H.  Huxley. 
Muam  A.  Sultox,  Eoq. 

Prof.  Huxley  asks  that  the  foregoing  letter  be  made  public,  on 

bo  ground  that  '*  there  seems  to  be  a  good  deal  of  misconception 

to  the  position  which  now  (as  always)  (he)  I  hold(s)  in  respect 

current  philosophical  speculations." 

LEITER  OF  REV.   LYMAN  ABBOTT*  D.  D. 

pLncoirra  CBtracB,  Bsookltm,  April  Sf,  1800. 

Mt  dbar  Mr.  Skilton  :   There  are  two  distinct  questions 
lifted  in  this  correspondence,  one  an  etymological,  the  other  a 
"pllUo0ophical  one:   the  first  relates  to  the  use  of  language,  the 
>Qd  to  the  limits  of  knowledge ;  the  first  is  as  to  the  meaning 
'  a  word,  the  8«K;ond  as  to  the  powers  of  the  mind. 
L  MeUxno^o  is  composed  of  two  Greek  words,  noeo,  to  think, 
^nd  meia.     Now  meia,  in  composition,  appears  to  imply  one  of 
things:  either  (1)  fellowship,  as  in  vieta-didomi,  to  give 
or  share  vrith  another ;  or  (2)  exchange,  as  in  meiallasso,  to 
aange  with  another,  to  exchange ;  or  (3)  sequence,  as  in  Tneta- 
fielomai,  to  care  afiertcard,  to  regret.     I  can  not  find  that  meta 
rer  signifies  beyond.    The  preposition  used  for  this  purpose  is 
uper.    Thus  we  have   htiperekperissou,  exceeding  abundantly, 
kUy  beyorid  vipasure.     It  would  seem,  therefore,  according 
JO  analogy  of  language,  if  the  New  Testament  writers  had 
shoil  to  coin  a  word  to  express  the  idea  of  knowledge  beyond 
rl«dge,  the  word  would  have  been  not  meta-noia,  but  huper- 

It  is,  however,  very  clear  that  the  word  repent  does  not  cor- 

ly  represent  the  in       '        of   the  Greek  word  meta-jweo,  if 

ftVfj  n»gard  to  the  <  ^         >giea  of  the  two  words.    Repent  is 

ictly  to  reponish,  and  this  is  the  idea  which  the  Latin  mis- 
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trauslation  has  carried  into  the  New  Tesfament  '  ,'.    We 

have,  as  a  consec^uence,  the  popular  idea,  that  the  i.^^^v  ^.vep  in  a 
religious  life  is  self-inflicted  punishment  for  past  sin;  an  idea 
which  gave  rise  in  the  middle  ages  to  the  elaborate  system  of  vol- 
untary penances,  fasting,  flagellations,  etc.,  and,  more  spiritnallyj 
interpreted,  to  the  still  common  idea  that  no  man  can  begin  a  | 
Christian  life  without  first  undergoing  what  is   called  a  "con* 
viction  of  sin" — that  is,  a  sense  of  shamo  and  sorrow  more  or  keal 
poignant  because  of  sin.    This  misconception — for  I  am  sure  that] 
it  is  a  n'  ption — leads  modern  revivalists  to  eu'  hyj 

various   •  al  and  dramatic  devices,  to  create  feu.  .«K 

ing  of  sorrow ;  and  would-be  converts  to  endeavor,  co-operating  1 
with  them,  to  beget  in  themselves  such  an  experience.  And  ron-| 
version  is  thought  to  be,  or  at  least  to  be  attested  by,  a  suddcnl 
emotional  change  from  such  an  experience  of  regret  and  rumore(»] 
to  one  of  peace  and  joy.  This  endeavor  is  scarcely  more  consist- 
ent with  the  true  teaching  of  the  New  Testament  than  the  grosserl 
id  more  material  endeavor  to  inflict  self-punishment  for  sin  by  | 
&nance.  The  flagellation  of  the  soul  is  not  more  scriptural  tliani 
the  flagellation  of  the  body.  What  the  Bible  calls  on  men  to  do] 
is  not  to  rci>ent — that  is,  to  punish  themselves — but  to'^changol 
their  minds,"  that  is,  to  change  their  aims  and  purposes  and  hab-| 
its  of  thought  and  inward  life.  We  have  no  English  equivalent^] 
so  far  £is  I  know,  for  the  Greek  words  meta-noed  and  >  vi; 

the  phrase  "change  of  mind"  expresses  an  idea  quite  ;  L-.-r-l 

ficial.  A  change  of  the  whole  attitude  of  the  soixl  toward  lif«  igj 
indicated.  This  may,  and  I  think  does,  involve  looking  beyc 
the  sphere  of  sense;  it  involves  a  perception  of  something  that  bl 
beyond  knowledge;  but  this  is  rather  psychologically  involved  la  j 
the  mental  condition  than  etjTnologically  involved  in  the  Qrcek  j 
word  meta-^ioeo, 

II.  In  respect  to  the  psychological  question,  it  is  hardly  nectikj 
%rj  for  me  to  do  more  than  say  that  1  am  in  entire  agreement  I 
rith  you,  and  with  what  seems  to  me  to  be  clearly  involved  if 
not  explicitly  stated  in  what  you  have  quoted  from  Her  fl- 

eer.   Scientific  knowledge — truth  that  is  scientifically  >,....  :.    ra*  | 
ble — is  derived  by  logical  processes  from  observed  phenomena. 
This  scientific  process  makes  it  reasonable  to  1" '  >k 

ble  hypothesis  that  there  is  a  psychic  life  which  .  bej 

jihysiciU  organization  does  not  destroy;  but  what  is  the  natumofl 
that  V  ■     '    ''  serves  its  indivi''     "'  '      '^       ^^ed 

into  ;  *>  of  the  univei^  _  _  "w  i 

forms,  are  que&tiona  on  which  the  scientific  process  thn>w«  little  j 
or  no  light.    So  the  scientific  process  makes  it  as  absoV*  '■•  f-PT- 
tain  lis  anything  can  be  that  "  we  are  ever  in  tho  pr<e^l  an  I 

Infinite  and  Eternal  Energy  from  which  all  things  procooiL'*    Btttj 
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far  from  making  certain  whtat  is  the  nature  of  this  Energy^ 

;h  ia  scientifically  as  unknowable  as  the  inherent  nature  of 

ex  or  of  force.    But  there  is  a  knowledge  beyoml  knowledge;! 

Ls,  a  knowledge  of  truths  which  are  not  ascertained  by  logi- 

"S  from  observed  phenomena,  and  are  not,  therefore, 

^  le  by  logical  processes  from  observed  phenomena.    We 

W  nil  aesthetic,  all  ethical,  all  spiritual  truths  by  other  meac 

\  'iflc  processes.    Into  these  truths  we  come  by  looking  be- ' 

L  .here  of  sense;  by  looking  beyond  the  larger  domain  of 

\qX  deduction  ;  by  aesthetic,  moral,  spiritual  perception.    We 

V  that  Crod  is,  because  we  commune  with  him  as  a  personal 

d  and  he  is  '*  nearer  than  breathing,  closer  than  hands  and 

';  we  know  that  we  are  immortal — not  shall  be — because  wo 

in  ourselves  a  consciousness  of  life  which  physical  pain  and 

f  can  not  injure  or  impair.     Thus  our  faith  may  be  truth- 

y  :1>ed  as  a  knowledge  beyond  knowledge  ;  but  it  is  not 

.ilain  and  trustworthy  because  it  transcends  scientific 

demonstrations. 

hope  I  have  given  a  definite  and  tolerably  clear  answer  to 

seem  to  me  to  be  the  two  questions  implied  in  your  cor- 

mdence.    There    is    a  knowledge  beyond  knowledge.     The 

of  agnosticism  is  not  in  its  denials ;  it  is  in  its  psychology ;  it 

the  fact  that  it  ignores  a  part  and  that  the  larger  and  more 

riant  part  of  man's  mentality — his  power  to  perceive  directly 

ediately  a  world  not  cognizable,  directly  or  indirectly,  by 

s;  that  power  which  alone  makes  him  a  being  of  taste,  of 

tlona,  of  moral  or  spiritual  capacity.    The  answer  to  agnosti- 

is  not  in  maintaining  that  by  the  scientific  process  we  can 

re  at  certainty  concerning  truths  which  are  not  scientific;  it  is 

recognition  of  what  you  have  called  meia-nosticism,  the  pow- 

grasptng  knowledge  beyond  knowledge;  though  the  word 

rfUMiicismf  at  least  in  so  far  as  Scripture  use  is  relied  on 

its  meaning,  hardly  conveys,  it  appears  to  me,  though  it 

imply,  the  idea  which  you  purpose  it  shall  convey  in  the 

re.  Yours  sincerely, 

Lyman  Abbott. 


OONCLTTDIKO  REMARKS. 

with  the  uncorrected  mistranslations  of  the  New  Ver- 
adwoll  Walden  says:  * 

mtf  now  be  iTnuctned  witb  whnt  intereet  and  expectation  we  looked  for- 
to  the  Vew  V»'r-  'Hng  fuU  wdl  the  difficulty  of  reprodncing  thi 

lal  la  lltu  place  an  '«.-n>  more  faithfully,  and  of  niakiDg  a  change 


Ml  Va&nloped  Chapter  ia  the  Ufe  of  Christ.     The  Great  Keaotng  of  the  Word 
dU,  IoA  In  the  Old  Vpntlon,  unrcooTercd  In  the  Kcw,  pp  U,  ^'^t'^^i  S^.  ^V. 
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btfirtltng;  but  hoping  that,  at  tks  Itoii^  a  inarginAl  rendering  woald  hii3icml«  Hh 
literal  alteruutiret  or  a  gtofisariol  note  deSne  tlie  Greek  exprtnsion  in  5  vaj  that 
woold  go  far  to  correct  tb«  Englisb  one,  Bot  tbo  r<ivi»ioD  flows  on,  xu&kitt(  a 
ripple  of  change  in  Almost  every  vors^,  yet  with  nut  a  sign  of  perturbatloB  ©▼« 
this  sunken  rock.  Neither  a  light-ehip  nor  a  boor  warns  of  a  ^ot  wbtrt  Uitri 
haa  he«n  shipwreck  before  nov. 

Wo  andenrtand,  however,  that  it  woa  tlie  subject  of  discussicm  amonf;  tli4  r»>, 
visera,  and  that  the  matter  was  finally  passed  by,  not  beuaose  the  present  reodcTin 
was  eatiisftictory,  hat  because  no  one  eqaivulent  EugUsh  word  coald  bo  found* 
cofnpreiensive  enough  for  the  purpose.     What,  then,  has  been  so  loo^  losft  In  lbs 
Old  Version,  remains  uorecovered  in  tiio  New,  bccnuse  of  a  rclncLaoce  t^  en^iloj 
n  pjirophruiiel     The  poverty  of  our  language,  in  this  rci^peot,  is  to  keep  uj  poof. 
Or,  it  ma.T  be,  somethin^c  else  was  at  the  bottom  of  It^  symptoms  vt  which  are 
apparent  in  other  instances.     It  may  have  been  the  reluctance  of  that  kl&d  ci 
conservatism  which  prefers  not  to  disturb  traditional  notions  or  long-est&tllalisd 
formularies.     We  comfort  ourselves,  however,  with  the  tfaonght  that  iht  !»*• 
Veriiion  is  nut  a  finulitj,  but  only  tentative  to  that  which  shall  yet  moetth«  brvrs 
demand  of  the  uineteenth  century.     What  we  have  is  a  bold  and  uublo  fnoTC,  bvt] 
the  whole  of  Kuglish  Christendom  are  in  council  over  it  now,  And  Rngge«tiocka  1 
criticisms  will  flow  in  for  some  jears  to  come;  changes  of  view  will  alao  tok^ 
plaoc,  making  the  way  clearer  and  easier  to  a  more  fonj-lcss  and  absolute 
of  the  original  into  our  native  tongue. 

It  were  n  bold  word  from  any  but  a  Divine  mouth — wo  should  Bay^-asd  yti 
the  human  tongue  has  been  uttering  it,  virtually,  all  aloDg  in  another  sfrWf. 
What  has  been  the  proclamation  of  science  in  its  own  material  world,  bat  *'M*t»-J 
noeite?  Change  your  mind  from  the  near  testimony  of  Sense  to  the  dietant  wit-i 
ne«s  of  Discovery  ^^9  Sense  says:  The  sun  rises  in  the  east  and  reTolves  aboottfas 
earth  ;  the  onrth  is  the  center  of  the  celestial  sphere.  Bat  6ciono»— knowleds»- 
prcKilmms  a  contradiolion,  and,  with  it,  a  revolution.  It  is  the  e&rlh  thai  ptti 
round  tlie  sun,  the  eun  is  bat  one  of  that  starry  host,  the  blue  fir!  tJi» 

iuto  illimitahte  space  ;  it  is  an  illuminated  universe  which  lies  out  i:  -tfb 

this  apparently  ponderons  globe  floats  like  en  atom  in  a  sunbeam.  K  >  j  ' ,  ah 
echo  of  the  divine  voice,  has  enlarged,  rcvtrscd  the  whole  coneciotuucb^  <.'C  maa. 
Her  metanoia  has  been  proclaimed,  not  only  here,  but  everywhere  in  her  mals- 
ria]  field.  Whithersoever  she  has  gone.  Nature  has  inverted  its  apparenl  iirdff. 
its  phenomena  have  widened  out  into  once  occult  princtjileSf  And  th#  fine  hiiBiB 
impression  of  them  Itns  had  to  be  revoked. 

We  can  now  imagine  how,  under  auch  a  conoeption«  th#  pnlpit  woold  awai* 
to  Ihc  grandeur  of  its  work,  how  the  Church  would  awake  to  the  grandeur  vt\ 
couao.      The  themes  of  the  one,  the  metht>dB  of  the  other,  would   move 
fiploudor  and   with  power  to  one  definite  and  mighty  end — the  enmroo«iD^  < 
nijtnkinJ  to  ilie  metanoia,  this  tew  mind,  and  the  nnnouucc  '    'rrytAhff 

on  the  divmc  sl<is  of  life>  which  would  inspire  and  create  it.  frtJortAO 

ihi'  verge  of  a  great  epooh.     All  this  intellectual  nctivity  lu  '■  'ul  wofM 

i*  turely  working  towanl  a  moment  of  reaction  when  the  same  .of  mat^- 

nient  will  turn  the  other  wAy«  and  the  tmiversal  demand  will  bo  for  a  knowMff 
of  the  spiritual.    The  voice  of  Scieuce,  crying  in  its  wlhUmcas,  will  be  focod  toj 
hflvft  been  preparing  th**  way  Uy  thifc     U  will  ium  out  to  ba  the  "  vapoctalioo 
'  thli  s(co.     Out  of  md  aehes  shall  mount  ag.iin  the  cry  :  *'  MeUl»0<H»lj 

^r  the  kingdom  of  1  ^  t&t  hand  I  '*    Let  ns  9«e  to  tc  Qiat  n«lUi«r  the  1 

the  OboTDh,  nor  the  pulpit,  gives  tAtn  an  ancertaiu  sound. 
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r.  Wftlden  also  quotos  De  Quincey  as  saying : 
my  opinion  the  Greek  itord  metanaia  ecnrwiM  a  most  profound  meaning — 
\in^  of  prodiyioua  compau — tfAt'M  htfr«  no  allxuion  to  any  ideas  ichalcrer 
^ntante,  Tbe  meta  cArried  with  it  au  emphatic  exprcssioQ  of  its  original 
•-iho  i(i*a  of  transfer,  of  traiislation — or,  if  we  prefer  a  Grociiin  to  a  RoDiao 
rlia^,  tlie  idcA  of  a  metnmorph^tU.  And  thia  idea^  to  what  is  it  applied? 
what  obj<H)t  \a  the  idea  of  epiritaal  iraostiguratioD  made  to  heart  SimpljrJ 
th©  noetic  op  intellectual  faculty — the  facnlty  of  shaping  and  conceiTir 
ander  their  true  relatiooa.  The  bolj  herald  of  Christ,  and  Christ  himself, 
clisbcr  of  prophecy,  made  proclamation  alilce  of  the  aame  mysterious  sum- 
as  a  baptism  or  rite  of  initiation,  namely,  Mrravo<Ir« — henceforth  trans6g- 
our  theory  of  moral  truth  ;  the  old  theory  is  laid  aside  as  infinitely  insulfi- 
a  DOiv  ood  Ppiritunl  revelation  is  eatablished.  Metanoeite!  Contemplate 
imth  aa  radiating  from  a  new  center ;  apprehend  it  nnder  transfigured  rela- 

eihibition  of  blank  power— not  the  arresting  of  the  earth's  motion — no 
lliug  book  of  the  dead  to  life,  can  approach  in  grandeur  to  thie  miracle "^ 
we  daily  behold — namely,  the  inconceivable  mystory  of  having  written  and 
and  upon  the  tableta  of  mau*8  heart  a  new  code  of  moral  distinctions,  all 
lying — many  reversing — the  old  ones.  M'hat  would  have  been  thought  of 
>phct,  If  ho  should  huvo  promised  to  transfigoro  tlie  celvstiul  mcchunics ;  if 
•aid:  I  will  create  a  new  pole-star,  a  new  zodiac,  and  new  laws  of  gravi- 
brietly,  I  will  make  a  new  earth  auO  now  heavens?  And  yet  a  thotisand 
more  awful  it  was  to  undertake  the  writing  of  new  laws  npon  the  ppiritunl 
>cnc«  of  man.  Metanoeite !  (was  the  cry  from  the  wilderness).  Wheel  into 
ctioter  yoar  mr»ral  system — pfvtcentriei  ha^  that  system  been  up  to  this  hour 
U,  having  earth  and  the  enrtiily  for  its  starting-point :  boncdforth  make  it 
ntrk  (that  is,  with  the  sun,  or  the  heavenly,  for  the  principle  of  motion). 

I  an  appendix  Mr.  Waldon  also  prints  an  extract  from  a  let- 

f  Rev.  Philip  Schaff,  D.  D.,  in  which  the  latter  expresses 

dial  approval  "of  the  ''able,  excellent,  and  truthful  article 

^B|U|a^tf  of  metanoia,"  and  states  that  "conservatism  pre- 

HHHBI^^y  and  the  ditficulty  of  substituting  a  precise  equiva- 

■TTord,"  doubtless  referring  to  the  proper  substitute  in  the^ 

f  I  for  the  word  "  repentance." 

t  'U  may  here  be  called  to  the  fact  that  Hamilton  says, 

DOld  employ  the  word  noetic  to  express  all  those  cognitions] 

ji  n-     -  S'  in  the  mind  itself."    Why  not  rather  employ  the 

a  .  *"c  or  juetagiwslic  for  that  purpose?     It  is  to  be 

ttnberod  also  that  Lewes,  in  the  Foundations  of  a  Creed,  says 

he  found  it  necessary  to  invent  the  new  word  meiempirical, 

clearly  designate  "  the  **  province  where  sense  has  no  footing, 

exporimont  can  exercise  no  controlj  and  where  calculation 

J  vr.rv.i^-ihle  quantities/*  the  region  of  the  "supersensible"  j 

ii.  ish  it  from  the  province  of  the  empirical,  the  region 

^^...-L■  i     and  the  extraMensible.     But  that  word  does  not 

J  ti'.j'.-    !■  '  T!  crenerally  iiccejite*!,  and  is  not  mlequate  for  our 
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It  appears,  then,  from  an  examination  of  tbo  accompanjing 
correspondence  and  quotations,  that  in  two  of  the  most  important 
provinces  of  human  thought,  religion  and  philosophy,  there  i«  no 
proper  and  accepted  English  word  to  designate  the  supremo  prin*- 
ciple  and  element  of  the  systems ;  that  the  universally  accoptc 
word  to  designate  the  same  in  one  of  them  is,  and  for  many  vc 
has  been,  known  to  ho  utterly  insufficient  if  not  false,  by  many 
among  the  leaders,  and  that  in  the  other  province  such  a  word  l« 
much  to  bo  desired. 

It  is  no  part  of  our  purpose  to  discuss  the  appalling  disclosure 
of  an  only  plan  of  salvation  offered  to  the  world,  and  yet  con- 
cealed from  it  for  ages  of  agony  through  want  of  a  word  by  which 
to  make  it  known;  nor  to  discuss  the  effects  of  that  discloenre 
upon  the  ''common  people"  when  it  shall  he  finally  made  clear  to 
them.  After  the  publication  of  this  article  it  can  no  longer  bo 
said  that  no  attempt  has  been  made  to  supply  the  missing  woni, 
and  it  will  be  for  those  whose  function  it  is  to  decide  sut'h  matt^'W 
either  to  slowly  mlopt  it,  to  supply  a  better,  or  to  allow  ua  to 
drift  without  it.  But  at  this  moment  the  word  here  proposed  as 
adequate,  and  advocated  as  especially  fit  in  view  of  it^  fjendmicy 
to  unite  and  harmonize  both  domains  of  human  though  --*j6t, 

and  activity  concerned,  has  not  been  accepted  by  the  h ^  au- 
thorities of  either  religion  or  philosophy,  so  fjir  as  it  has  been 
submitted  to  them. 

However,  Dr.  Abbott  seems  to  admit  that,  etymologically^j 
philosophically,  and  acripturally,  the  proposed  word  implies, 
it  does  not  convey,  the  desired  meaning. 

As  to  the  suggested  word  hupernoia,  the  fact  that  the  prepo- j 
sition  Jiuper  was  not  used  in  the  New  Testament  becomes  a  strik* 
ing  negative  argximent  in  favor  of  our  word.    Moreover,  huper\ 
evidently  relates   to  quantity  or  proportion,  and  m€ians  exc«8gy^ 
while  inefa  relates  to  space  or  position,  and  means  universally- 
according  to  Webster — in  composition,  beyond,  over,  after,  etc 

Much  remains  to  be  said,  but  enough  has  already  been  «ai4] 
to  open  the  discussion  of  the  subjectj  and  to  put  the  responaibili- 1 
tics  of  the  situation  upon  the  loaders  of  religious  and  philo«ophi«9J 
thought,  to  whom  they  projierly  belong. 


TnK  objootft  of  anthropometry^  ftcoordlng  to  Mr.  Franci*  Otlton,  aro  U>  i 
the  individu&l  or  the  raoo,  &di]  to  0I1OW  in  what  way  nod  to  what  ext«&t  be  «r  fl  j 
dtiTcni  from  the  othara.  By  taking  meaaununcQtA  tbe  indivldaal  is  taught  to  knov  j 
LU  OTTu  roltttJve  powers  at  any  given  time,  and  we  are  belped  to  w  •  *  -  tba  ] 
d«7c>lopmoQt  during  tho  periiMi  of  growtli,  nnd  to  give  it  dirivtiou  ;  Offt] 

prot'oi^d  nortrjuU/.     MeaAarementi  of  the  head  ure    ' 

nn<l  up  to  n-liflt  ago  the  twain  coatlniiva  to  grow,  aud  i-  .        ^        "*'*t 

cat«d  with  tbo  atiodacAtod  oliww. 
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TIN   AXD   ITS    NATIVE   LAND. 

Bv  M.  BUAU  DE  SAINT  POL  LIAS. 

IN,  which  every  one  knows,  but  whicli  few,  except  men  of 
science  and  metallurgistSj  are  acquainted  with,  is  one  of  the 
ost  iirecionsand  most  inttnv.sting  metals.    AfU^rgold  and  silver, 
is  intrinsiiruUy  tht>  must  j>i'«L'i()US  of  those  in  use.     It  is  nearly 
of  the  same  color  and  almost  as  bright  as  silver,  but  has  less 
resistance  and  is  less  valuable.    When  warmed  by  friction,  it  has 
a  pronounced  odor  and  t44ste.     When  it  is  bent,  the  derangement 
of  the  crystals  of  wliich  its  mass  is  formed  causes  it,  without  any 
fracture  taking  place,  to  emit  a  jwculiar  sound  which  metallur- 
gists call  its  cry.  and  by  means  of  which  an  expert  can  nearly  de- 
t«^nnint^  its  degree  of  purity.     The  places  where  tin  is  produced 
j*r..  fi'W,  scatteroii  sparsely  over  the  surface  of  the  globe;  and  it 
Jiises  itself  \mder  the  form  of  a  blackish  mineral  which,  to 

CUic  pr<ifani>  eye,  givrs  no  sign  of  the  treasure  that  is  Avithin  it. 
i    On»^  of   the  riclnvst  as  well  as   mrist  ancient  tin  mining  dis- 
tricts is  in  the  Malay  Peninsula,  the  Golden  Chersonesus  of  the 
uicicnts.     Tht*  name  of  the  ])rovince,  Pi^rak,  signifies  silver  ;  but  J 
|t  is  peculiarly  the  province  of  tin.     A  few  years  ago  we  \i«ited^ 
the  mines  there,  ascending  the  Larrout  River  in  aCliinese  junk  to 
Telok-Kartang,  where  a  warm  reception  awaited  us  from  the  Eng- 
lish colonial  authorities.     Thence  we  went,  in  a  country  wagon, 
and  afoot  aft^^r  it  hiul  broken  down,  through  a  country  where 
tigers  are  not  rare,  to  Tluuping,  tlie  principal  t«jwn  in  the  district. 
We  found  hjtlgiug  iu  the  house  of  the  assistant  resident  on  the  top 
of  the  Boukit  Bandera,  whirh  appeared  to  Dur  eyes  at  the  moment 
a  Veritable  castle  of  the  fairy  tales.     Opening  the  window  in  the 
morning,  we  could  look  from  our  elevated  jiosition  upon  the  coun- 
M»,  which  lay  iu  nearly  its  full  extent  before  us.     Large 
-  of  wbite  earth  and  wnter-holes  of  strange  form,  breaking 
ibo  6urfac*6  at  different  points  around  the  kampctny,  marked 
]    '    '  -i  had  been  worked  or  were  still  in  working.    Chinese 
climbing  uj*  ami  down  the  notelie<l  tree-trunks  which 
►rvod  as  ladders  to  the  open  pits,  bearing  on  their  shoulders  bam- 
at  each  end  of  winch  hung  the  baskets  in  which  the  minei-al 
as  carrier!.     Hydraulic  wheels,  which  were  nothing  but  primi- 
wooden  Archimedes'  screws,  or  norias  with  inclined  buckets, 
•rv  iuming  with  harsh  creakings,  lifting  the  water  out  of  the 
tlom  of  the  excavations.     Animation  jjrevailed  over  the  whole 
uin,  in  wbicli   wero  to  be  seem  by  turns  arid  spots  of  mineral 
fuiu\  or  exuberant  tropical  vegetalioji.     Farther  on  the  country 
grew  hilly,  and  the  view  waa  at  last  shut  off  by  a  semicircle  of 
high   mountains,  in  which  are  found  the  true  mines,  in  quartz 
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vuius  charged  with   tiu,  iuUTset'ting   the   granitic  nui.s?(t<a. 

•waahings  of  those  veins,  mingltMl  with  ulhiviul  saiuls,  have  \n 
►  carrietl  dowu  by  tlie  rivers  and  spread  by  them  through  the  flfl 

of  the  ages  over  the  bottom-lands  of  the  country.     Taking  adv;*ii 

tage  of  this  work  of  Nature,  man,  instead  of  quarrying  in  l!|j 
[mountain  for  the  vein  and  having  to  blast  the  incasing  rock, ' 
I  only  to  look  in  the  tlats  for  the  mineral. 

The  mines  were  worked  by  the  Cliinese,  no  European  operat 

having  been  as  yet  established  in  the  countrj'.    It  did  not 
[  long  to  witness  the  extremely  simple  process  by  which  the  are  \ 


m 


'^f-^^i^»riJ 


* 


Jib 


W  extracteil.     After  clearing  off  tlie  ground,  the  surface  and  sul 

I  are  removed  for  one,  two,  or  tliree  metres,  till  the  mineral,  \x\ 

P  bearing  berl  is  expostnl;  this  is  sometimes  several  metres  thic 

The  mineral  is  carried  in  baskets,  as  we  Irnvn  seen,  tip  the  cowi 

trunk  ladders,  to  a  w<x>don  flume  which  is  wiished  by  a  cum^nt  \ 

["wnter.    As  the  mine  grows  deeper  this  labor,  with  the  nidimei 

ary  mean«  at  the  disposition  of  the  Ciiinese,  is  nunle  c^ 

[dillicult  by  the  inflow  of  water.     Tlie  washing  of  the  til* 

U*urth  is  done  by  cooliea,  who  with  a  rake  remove  the«t<mi«i 


*  Tbt)  UliiMrtilofM  In  iM*  utlclie  ftrr  vlnim  In  U10  WhAm  of  lh«  HriUiiti  '*  Tati 
omlJrm/*  which  imm  hoen  furm«*«l  lii  «orfe  ih(^  niituik  tn  Pulianj;,  Mi«tvm  Kitlvtti 
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rark  up  the  niatcrial  in  such  a  way  a«  to  eliminate  the  liglit 

mds  that  are  mixed  with  oxide  of  tin,  till  only  twenty-five  or 

^Mrty-live  |wr  ctMit  of  foi-eign  matter  is  left.    The  mineral  thus  en- 

iehi**!  is  melted  iu  little  hrick  furnaces,  with  the  aid  of  a  bellows 

E»f  bamboo,  which  is  worked  by  a  coolie  as  if  it  were  a  syringe. 

The  vrhitt*  tnetal  as  it  runs  out  is  cast  into  the  well-known  cubic 

igots  with  one  side  Hariiig  over  the  edges,  so  as  t<>  give  them  a 

iir  of  ears  by  which  they  can  bo  more  easily  handled.     A  great 

of  metal  is  certainly  wasted  in  this  process;  and  a  second 

_;  of  the  refuse  would  probably  be  very  remunerative.    The 

•  and  Malays  call  this  lost  metal  young  tin,  whi<di  is  re- 

jrtied  to  the  earth  to  riixm,  because  it  is  not  yet  old  enough  to 

ay  ill  their  primitive  machines.     It  is  only  now,  after  no  one 

lell  how  many  centuries  siiu^e  tin  has  been  known  and  worked 

the  jKininsula,  that  a  rational  system  of  operating  the  mines  is 

jut  to  l»e  ado])ted. 

Th«»  u«e  tjf  tin  dates  from  extreme  antiquity.    Homer  mentions 

,  HO  kassiieros,  in  the  descriptions  of  the  arms  of  his  heroes,    He- 

sp«*aks  of  the  British  Islands  as  the  kassUeriths,     The 

ians  obtained  the  tin  which  they  furnished  to  the  ancient 

rorld  ithiefly  from  those  islands,  but  partly  also  from  Gaul  and 

iit  Il)erian  Peninsula.     Before  the  Phumicians  and  the  Greeks, 

jwnvrf,  the   Chaldoans 

lew   this    niftal    under 

uamt*  of  A'a,v//ra.    The 

ancient    document 

^i  a  mention  of  it 

u   found   is  pr<»b- 

ilya  hymn  to  the  fire, 

M.     Op|iert    lias 

its!   from  the  Ac- 

iiaji  langmigca  tongue 

o  knowledge  of  wliich 

been  rei'ently  revived 

tn     cuneiform     docu- 

nents.      Tin   was    desig- 

lated  in  lhem>  five  thou- 

nd  years  ago,  as  (niakii. 

rh«    biblical  text   in   the 

k    of    Numliers,     in 

hich    Moses   names   tin 

the  enumcrati«»n  of  the  met-als,  is  therefore  comparatively  mod- 

,  for  it  ia  of  fifteen  hundred  years  later  date  than  the  hymn  to 

|l       "  •       Even  more  definite  than   these  texts  ia  an  Egyj)tian 

•  in  bror»ze  (an  alloy  of  tin)  of  the  age  of  the  pyramids,  or 

X*  years  B.  c. 
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Li*t  iiM  rtttuni  to  our  own  ugr%  and  ro^  what  is  the  present 
niiuiial  iirtiiliiotioii  uf  Iju.  In  a  nx^ent  book  on  tbo  Tndustrii>5  of 
Iht'  Ni'llittrlunilM.  M.  ilu  Rjimaix  gives  as  the  jirodurtion  of  llii> 
|)iili'li  KumI  Indies,  ten  tliotisand  tons;  of  Cornwall,  eight  thtm- 
^MHnd  toOM ;  lind  of  AuHtriiHiir  seven  thousand  tons:  in  all,  twenty- 
live  llMiiiHurn!  tons.  These  lijtcures  shtiw  that  the  English  mbw 
Ituvn  I'lillni  itlV  since  the  days  of  the  Pho:»uicians,  when  Cornwall 
nan  I  ho  |H'iiu*iiMil  center  of  [)roduction.  They  have  hfSMi  left  br- 
Ittnd  l>y  tlu»  Hiiteh  Kiist  ludii^s,  and  will  soon  U«  overtaken  bf 
UiHlnilit*.  if  < h»»  numlK't,  st»vou  thousand  tons,  ^iv-  ->^ 

unt  |»i't>«ivio(i<>u  of  \\.s  num»s,  is  not  exaggerat4xl.    Si ,   Bo- 

bi*ii\1a,  whioh  Htill  tiicuro  in  the  cyclopcpdias  as  sourcea  of  tin,  arr* 
V      -  ..,...-         .    ..  ■   -■  ,1,  i» 

[|l  !-«t 

l'Un^^  ami  a)^^  ]M^rba|ts  lbt>  im«t  prodnrtiTa    Accurding  to 

V  '       ViningmLArmi'       '  '     M». 

IVoinsttla  expr>:  <"*, 

\\\  xs\\\\\\\  nnn)b^r>s  t,A«>  tons  of  tin^ftnd  tbi?  82aixM>=^  j$uiu«  of  tbe 
N    ■  ^^  ^*««^  makitt^  %J»>       *     "     ''     y-  -   t)^ 

..  ».   K-, ...  ^  >tt^»jily  «iBrr  '-  *  can  a»- 

iW  \mk  MMti^  -.  ouimtneH, 
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bonvents  and  churches,  where  devotional  objects  of  every  kind 
re  made  out  of  it — croHses,  chandeliers,  holy-water  bowls,  other 
sels,  organ-pipes,  and  pilgrim-standards.  It  was  allowed,  with 
gold  ar»d  silver,  to  enter  into  the  composition  of  the  sacred  ves- 
sels, when  wood,  lead,  copper,  and  bronze  were  pix>hibitod  as  base 
or  insjvlubrious,  and  glass  ou  account  of  its  fragility, 

t Bishops  and  priests  were  buried  with  their  symbols,  crosses, 
I  chalices  represented  in  tin.  This  metal  serve^l  well  in  place 
of  silver  in  the  illuniination  of  ancient  manuscripts,  as  it  now 
tjikf's  the  place  of  gold  in  the  lacqui^'s  of  China  and  Tonquin,  in 
which  t)ie  metallic  luster  of  tin-foil  has  givt^n  the  transparent 
vikrnish  the  yellow  shine  of  gold.  Some  objects  found  in  the 
Italian  t«»nibs  have  an  interesting  resemblance  to  those  of  Ton- 
quin  and  China.  Curiously,  tlie  custom  of  the  Chinese  and  Ana- 
mites,  of  !»urning  papers  to  their  ancestors  bearing  the  figures 
of  objects  which  they  use  while  living,  finds  its  equivalent  among 
the  poopIevS  of  Europe,  who  place*!  in  the  tombs  of  their  dead  tin 
images  i>f  similar  objects,  such  as  forks,  knives,  tongs,  tripods, 
■mI  candlevsticks. 

^■Tin  was  likewise  employed  for  numerous  purposes,  often  ex- 
^B<1  unr«s,  in  the  life  of  the  middle  ages.  The  ceremonial  cups  in 
Iffiidi  tlie  wine  was  formally  offered  to  a  sovereign  or  to  a  lord 
making  a  solemn  entry  into  a  city,  and  the  goblets  given  as  prizes  to 
the  mosta^lroit  lx>wmen,  were  usually  made  of  it.  So  were  cups  and 
measures  for  wine  and  oil,  porringers,  and  dishes  of  all  sizes.  Plates 
came  later.  This  piece,  which  it  seems  to  us  so  natural  to  set  on 
th**  tablo  in  front  of  each  guest,  is  not  of  older  use  than  the  twelfth 
itnry.  Even  at  that  time  every  plate  served  in  common  U>v 
or  three  persons.  Before  tliat,  our  ancestors  ate,  as  I  have 
Pfi  -tdf,  among  the  rajahs  of  Oceania,  each  one  taking  the 

iih  his  haml  from  the  common  dish. 
Li mnd  commemorativtt  medals,  seals  affixed  to  documents,  ink- 
id»,  and  tokens  were  struck  in  tin.     Tlie  use  of  this  metal  was 
still  in<*re  general  in  Euroj»e  in  the  fourteenth  and  fifteenth  cent- 
uries.     The  tin  eating-dish  came  into  general   use,  even  among 

'--^nts  and  workiugmen,  and  was  provided  for  animals.     Queen 

!a*s  cats  and  the  Emperor   Frederick's  hunting-birds  had 
tlif-iii;  and  tin  drinking-dishes  were  made  frtr  the  royal  binls  and 
fiong-birds  of  every  kind.     Barbers'  emblems,  to  the  seven- 
ath  century,  representing  a  bearded  figure,  were  of  tin,  to  dis- 
jish  them   from  surgeons'  signs,  which  were  of  yellow  n^etal 
ora.'is. 
[Ktf^legatetl  till  then  to  the  kitchen  or  the  offices  of  the  large  con- 
dor the  hous«?sof  the  great  lords,  save  in  perilous  times  when 
brought  out  t-o  take  the  place  of  silver  plate  ou  the  maa- 
»*  tables*  tin  passed,  in  the  fifteenth  and  sixteenth  centuries,  into 
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opmili  in  human  liistory;  uimI,  on  the  other  side,  the  ap- 
'amoe  t)f  the  mineral,  not  resembling  any  metallic  substance, 
the  rarity  of  its  deposits,  supposed  knowledge  among  the 
miners  6f  wLirh  we  have  hardly  any  other  evidences. 
i/'hat  country,  then,  in  which  tin  is  produced^  was  sufficiently 
\'ilizefj  more  than  fifty  centuries  ago  for  its  people  to  have 
nowledgo  enough  of  mineralogy  to  rei'ognize  the  metal  in  tlie 
iirk  mineral  that  contains  its  oxide  ;  and  which  hatl  such  a 
>ciiil  or>;anization  as  t*^  make  practicable  the  different  operations 
1^  Gut^rprises  ou  which  its  extraction  depends  't  '*  M.  Germain 
^>}t  expressed  the  opinion,  three  years  l>efore  our  first  visit  to 
J^nik.  in  one  of  the  most  remarkable  and  iuterestiug  works  that 
live  been  publisher!  on  the  subject,  that  this  country  was  the  pen- 
tsuln  of  Malacca. 

A  curious  relation  has  been  traced  between  the  names  which 
||L  Malays  of  tlie  peniusula  give  to  tin  and  lead  —  tima  pouie 
■it^),  tin,  and  iima  if-am  (bla<;k),  lead — and  the  names  given 
yPliny — f4nrnhTim  nwdiihtw  (while  lead,  or  tin),  and  plumhuin 
iijrum  (hl:ick  It -ad,  or  lead);  aud  also  between  the  Malay ///«</ 
n'l  the  English^  Dutch,  an<l  Danish  tin,  the  German  zinn,  and 
le  Swedish  /^/ni.  Etymologists  ask  if  this  Malayan  application 
f  till  at  a  time  when  the  kassterides  islands,  as  yet  without  a 
amo,  were  lying  in  the  solitude  of  their  dense  forests,  and  the 
litive  populations  of  Switzerland,  who  also  used  tin  for  the 
imentation  of  their  earthen  vessels,  had  not  yet  built  their 
villager,  did  not  start  from  Malacca,  and,  carried  by  slow 
iitions,  but  directly,  and  over  the  heads  of  the  Assyrians 
Gret^ks,   reoidi   the  extremity   of   Europe  at   a   much    Inter 

Thus,  this  peninsula  of  Malacca,  which  is  now  covered  by 
tin  forosts  inhabited  by  wild  orang-sakeys,  dotted  witli 
lips  that  have  to  be  crossed  on  elephants'  l>acks,  iM?opletl  by 
koccroses  and  tigers,  may  at  that  time  have  been  at  the  head 
f  the  world's  civilization,  and  had  its  railroa^ls,  telegraphs,  tele- 
■tt)es,  tei)  '  ml  tlieatres,  artists  an<i  journalists,  ileputies  and 
^bcers,  ^]  trs  and  pickpockets — everytliiug.  in  fact,  that 

^KrtaitiH  to  l-he  last  expression  of  progress,  bnt  under  very 
^brent  forms — perhaps  even  its  Eiffel  Tower  in  bamboo— while 
B**|M*  was  t^till  in  the  |H'rin<l  nf  its  orang-sakeys.  Such  is  the 
-^ay  of  the  worlcL  Why  should  not  every  country  have  its  turn  ? 
''    •   slaiedfor  the  l\^}ulnr  Science  Monthly  from  the  Revue  tici' 
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A  FEW  of  the  many  groundless  beliefs  concerning  both  the] 
Ufieful  nnd  the  injurious  powers  of  certain  reptili^  ami} 
batraoliianfl  have  ]>een  already  enumerated,  but  such  fictions  Ami 
by  no  means  confined  to  these  uncanny-lookin>r  tribes  of  animak! 
Indeed,  it  would  seem  as  if  such  a  knowledge  of  the  real  nature] 
of  the  commonest  animals  and  plants  as  might  readily  b<*  acquinHll 
by  even  untrained  observers  haii  been  altogether  sup))Iante«1  byj 
chimerical  delusions  which  are  incredibly  hard  to  era4Uent»%  (orJ[^ 
^As  Dasent  remarks,  "  popular  tradition  is  tough," 

Among  the  ancient  Egyptians,  cats  were  highly  revennl,  Mocri- 
fices  even  being  offered  them  and  temples  built  for  them,  and 
^fter  death  many  were  preserved  as  mummies,     Tnr    ' 
that  the  modern  Persians,  too,  greatly  esteem  the  d'l 
But  from  very  early  times,  in  most  countries  where  the  cat  hw 
been  kept  as  a  domestic  animal,  she  seems  to  have  be€»n  n\ 
of  suspicion.     Cats  have  been  the  reputed  familiars  of  w 
have  at  other  times  been  supposed  to  incarnate  witches,  or  even 
the  father  of  witches,  the  devil  himself.     It  is,  tJien,  nntunil 
enough  that  cats  should  figure  rather  prominently  in  the  li»t  «f 
ani nulls    credited    with  exceptional  powers  for  good  and  eii'ili 
Remnants  of  many  ancient  beliefs  cc»ncerning  such  powers 
still  found — some  among  us,  and  more,  it  may  be,  in  older  coua^ 
tries.     A  trustworthy  old  woman  whose  early  life  was  spent  near 
Cork,  Ireland,  tells  me  that  it  is  well  known  that  in  old  timeecat/ 
could  sometimes  speak,  and  that  she  herself  remembers  one  in- 
stance in  her  girlhood  of  a  cat  speaking  with  a  human  voice,    **ltj 
was  on  an  oiland  afF  the  coast  of  Oireland,"  said  she,  in  her  qut* 
mixture  of  the  bn>gue  and  Yankee  dialect,  "a  bit  o'  land  all  tur 
rounde<l  with  water.     Thern  was  a  woman  was  cardin'  w- 
after  she  carde<l  it  slie  put  it   into  her  sieve,*  and  then   i 
came  along  and  pulled  it  about,  and  she  quished  him  awaytastH 
wliin  she  did  that  he  said, '  Ye*d  l>etter  lave  this  oiland,  or 
sorry.'    An<l  nixt  day  there  came  up  a  very  high  tide,  an- 
away  ivery  livin'  thing  on  the  oiland.    I  suppose  the  cat 
want<»rl  an  excuse  for  spakin'  whin  he  tangletl  up  tlie  womim*! 
w*M.)h     Ah,  cats  are  very  knowin'I  and  there's  great  viilu**  m» 
cntV  blood,  'specially  that  of  a  black  cat,  or  its  skin,  aitlui 


*   \  kind  of  <*ul(T  hoop,  aritli  ckc  botuiin  covorod  wUli  uuiiimI  i>hi.*qi»k:ln, nnd  iu«d  tn\ 


erery  one  is  familiar  with  the  time-honored  belief  that  a  cat 
inost  not  be  left  alone  in  the  room  with  a  little  child  for  fear  that 
*the  cat  will  suck  the  baby's  breath/'  So  general  is  the  belief  in 
this  breath-Slicking  power  of  the  cat  that  I  have  taken  pains  to 
consult  several  distinguished  physicians  in  New  England  as  to  its 
probability,  and  have  received  from  each  a  most  unequivocal 
fttatement  of  disbelief  in  any  such  phenomenon.  One  eminent 
Boston  physician  suggests  that  tlie  notion  may  be  based  on  the 
foci  that  a  oat  likes  warmth^  and  naturally  might  lie  up  close  to 
tlie  warm  br*vith  of  a  sleeping  child.  Any  injury  which  the  latter 
might  rtK^^ivo  would  therefore  come  from  breathing  an  impure 
air>  charged  with  carbonic-acid  gas,  and  if  the  cat  were  diseased — 
for  Instance,  had  consumption — there  would  be  the  possibility  of 
inhaling  the  bacilli  or  germs  of  tuberculosis.  But  is  it  not  more 
than  possible  that  the  popular  apprehension  is  descended  from 
the  old-country  dread  of  the  animal's  connection  with  witchcraft  ? 
De  Gubematis  cites  the  fact  that,  in  Monforrato,  black  cats,  being 
ibon^bt  to  lie  witches,  are  carefully  kept  away  from  the  cradles 
, children;  and  the  same  precaution  is  taken,  for  the  same  rea- 
in  Germany.  In  the  latter  country,  black  cats  are  in  general 
)aght  to  be  ill-omened  creatures,  and,  if  one  is  found  on  a  sick- 
J,  it  foretells  death  ;  or  if  on  a  grave,  it  signifies  that  the  soul  of 
I  deparUxl  is  in  the  possession  of  the  evil  one.  In  earlier  times, 
•  '  that  black  cats  were  usually  considered  to  be  especially 
i)j:;  but  this  notion  has  apparently  undergone  a  change, 
^that  now  the  white  or  light-colored  cat  is  often  reckoned  the 
emnner  of  evil,  while  the  black  one  is  the  harbinger  of  good, 
is  a  popular  saying  in  various  parts  of  New  England  that 
tens  good  luck  to  be  followed  by  a  black  cat.  A  black  or 
^t  or  kitten  coming  to  a  house  will  bring  good  luck,  but  a 
white  one  is  a  sign  of  calamity.  "  If  you  drive  away  a  black  cat 
that  comes  to  you,  you  drive  away  your  luck,"  The  possession  of 
llack-nosed, "  smutty-nosed,"  cat  brings  wealth,  while  in  Maine 
said  the  ownership  of  a  white  cat  entails  poverty.  In  Canada 
partfi  of  Michigan  I  find  the  notion  Ls  that  lucky  cats  are  those 
[three  colors,  and  therefore  the  owner  of  one  of  the  not  uncom- 
variety,  mottled  with  black,  white,  and  orange,  should  keep 
'  as  a  ffuiscot,  or  luck-bringer.  Among  the  negroes  of  Alabama 
believer!  that  after  death  the  spirits  of  old  maids  take  posses- 
of  black  cats.  There  is  a  popular  belief  in  parts  of  Pennsyl- 
lia  that,  if  by  accident  cats'  hair  be  swallowed,  it  will  turn  into 
,)rorms.  In  f*entral  Maine  one  may  find  a  more  generalized  form 
Ithi  Ution.    The  belief  there  is  that,  if  any  kind  of  a  hair 

iSkilv .. .  .  :  J  enter  the  human  stomach,  it  will  gradually  change 
a  snake — the  species  of  the  latter  undefined,    A  native  of 
ibtfrland,  England,  has  told  me  that  there  it  is  a  common  say- 
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ing  that  one  must  not  swallow  a  hair  of  a  cat,  Buice  if  swallowed  ] 
it  will  develop  into  a  kitten  within  ita  hapless  host. 

From  southern  Illinois  comes  the  notion  that  a  felon  may  lie  I 
cnred  by  simply  putting  on,  dry,  three  hairs  from  the  tip  of  a  I 
black  cat's  taiL  It  would  be  so  very  easy  a  matter  to  test  the  effi- 1 
cacy  of  this  remedy  that  it  is  almost  incredible  that  experinidnt| 

I  has  not  before  now  dissipated  such  an  absurd  belief  even  from  | 
the  most  credulous  mind.  Possibly  there  is  some  relation  be- 
tween this  prescription  and  a  saying  found  in  central  Maine  tbatj 
in  the  tip  of  every  cat's  tail  are  three  hairs  of  the  devil-  All  aw] 
aware  of  the  ease  with  which  in  cohl,  dry  weather,  the  fur  of  a' 
cat  is  electrified  by  friction;  but  who  would  imagine  that  any 
connection  could  be  conjectured  between  this  phen»  ^  ! 

lightning  ?    There  is,  however,  a  New  England  sup* 
greater  or  less  extent,  that  it  is  very  unsafe  to  tolerato  the  ppc«- 
enco  of  a  cat  during  a  thunder-storm.    I  know  of  one  la^ly  in  Sa- 
lem, Mass.,  who  never  allows  her  cat  to  remain  in  the  living- 

[rooms  of  the  house  when  a  thunder-storm  is  threatened.  No 
sooner  do  dark  clouds  begin  to  gather  than  Tabby  is  relegntod  to 
the  cellar  for  fear  "  she  may  draw  the  lightning,"  The  reasonable- 

rHess  of  this  precaution  is  quite  worthy  of  the  superstition  whic 
occasions  it.    The  grease  tried  out  by  roasting  a  perfectly 
cat  is  recommended  in  northern  Ohio  as  a  curative  ointmctnt  la 

,  any  disease  of  the  skin.    From  central  Maine  came  the  prej 

reus  notion  that  consumption  may  be  cured  by  co<tking  a 

^dog  (one  without  a  white  hair)  and  eating  the  fat  on  bread.    In" 
16  same  region  a  much-prized  unguent  for  pimples,  roaghemod 

'flkin,  or  any  other   cutaneous  disturbance,  is  the  grease  of  a_ 
weasel.    It  would  certainly  seem  that  but  a  trifling  quantity  < 
fat  could  be  obtained  from  one  of  these  slender  creatures,    Plin] 
states  that  the  gall  of  one  kind  of  weasel  (probably  the  ferret)  i^ 

}  a  most  efficacious  remedy  for  the  sting  of  an  asp ;  also  that  ihl 
flesh  of  another  species,  preserved  in  salt,  is  a  cure  for  the  bites  i 
serpents.  The  dried  flesh  of  the  weasel  was  often  kept  by  the  aa^ 
cient  Romans  to  be  given  in  small  quantities  as  an  to 

any  narcotic  poison.    Indeed,  great  remedial  powers  v. , 
ing  to  Pliny,  attributed  by  his  contemporaries  to  th#::r-    ;  i mala 

r  their  ashes  being  often  kept  to  form  an  important  ingn - 
some  of   the    grewsome  compounds  that   fignred  no  lar, 
Roman  therapeutics.    Most  Aryan  mythologies  abcmnd  in  tales  ( 

^the  supernatural  wisdom  and  cuiining  of  the  weaseL    Phaidr 
id -^sop  bi:>th  intnxluced  it  into  their  fables;  and  Aristotle,  i 
his  History  of  Animals,  among  other  attributes  ascribes  to 

l^onoogh  rea-     "       ''       "  '  '  '  .  oat  the  herb  m    '    '  t  tacl 

arpeota.    1  .       d  the  o<lor  of  j  be  ol 

noxious  to  those  reptiles,  and  credited  their  wily  adversary  with  i 
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jtrledgo  of  the  fact.    Wherever  found,  the  weasel  has,  and  I 
;ipose  deservedly,  a  general  reputation  for  great  cunning  and 
rtneee.    But  of  all  the  various  beliefs  in  its  fabulous  powers 
attributes  so  prevalent  among  earlier  civilizations,  few,  so  far 
have  been  able  to  ascertain,  seem  to  have  descended  to  our 
time  and  country,  though  a  good  many  still  hold  their 
>und  in  various  parts  of  the  British  Isles.    In  the  north  of  Eng- 
it  is  popularly  thought  to  bo  very  unsafe  to  molest  a  weasel 
i  to  kill  or  injure  its  yotmg,  lest  the  artful  animal  spit  on  the 
:md  paralyze  him,  or  else  secretly  spit  into  his  food  and 
!  him.    A  young  emigrant  from  county  Sligo,  Ireland, 
told  me  that  the  peasants  there  have  undoubting  faith  in  this 
city  of  the  weasel  to  avenge  itself  by  the  voluntary  ejection 
^saliva  that  is  poisonous  to  man.    I  wish  I  might  reproduce  the 
brogue  and  open-eyed  credulity  with  which  this  Irish  boy 
jcA  several  stories  illustrative  both  of  the  revengeful  disposi- 
tion and  of  the  reasoning  ability  of  the  weasel.    But  I  can  only 
in  an  approximation  to  his  language,  two  instances  which 
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assured  me  had  come  under  his  own  observation.  ^'A  mon 
in  our  part  o'  the  country  wonst  fought  wi*  a  weasel  She  was 
vurry  mad  un*  she  fought  'um  a  long  time,  un'  at  las'  she  spet  on 
fdiins.  The  mon  was  afeard  then  un'  let  her  alone,  un'  I  me- 
eaah  wheriver  the  weasel  'd  spet  on  'um,  uz  shins  turned 
::k  in  spots,"  "  There  was  a  lot  o'  min  a-wurrkin'  in  a  field, 
wan  uv  'm  tuk  some  little  young  weasels  out  av  their  nist  in 
rail  that  was  theer.  Thin  whin  th'  ould  weasel  saah  what  was 
le  wi*  'um,  she  just  wint  to  the  can  o'  milk  that  they  had  for 
dinner,  and  spet  in  th'  can  un'  wint  aff ;  un'  thin  the  mon 
it  back  wi'  the  little  weasels  afther  he'd  watched  th'  ould  one 
,  un'  he  lift  thim  in  the  nist.  Un'  thin  th'  ould  weasel  wint 
I  quick  as  iver  she  cud  to  the  can  o'  milk  un'  spilt  it  so  the  min 
in't  dhrink  any  uv  it.  She  wudn't  be  afther  hurtin'  'um  whin 
,  taken  the  little  wans  back."  The  country  people  in  county 
jibelievo  that  these  agile  carnivores  are  so  very  cunning  that 
ow  all  that  men  say  about  them,  and  so  it  is  felt  to  be 
even  to  8X)eak  ill  of  the  little  thieves.  It  is  also  there 
it  to  be  very  lucky  to  carry  a  purse  made  of  a  weasel's  skin. 
I  is  an  old  custom  among  the  Irishwomen  in  county  Kerry 
Pout  with  bread  or  other  food  in  their  hands,  to  meet  hunters 
home  with  their  ferrets,  and  after  feeding  the  latter,  to 
Eap  "^  for  luck ''  whatever  crumbs  are  left  over. 
An  old-time  remedy  for  the  disease  commonly  known  as  "  the 
igles  "  (herpes  zoster)  still  survives  in  the  United  States,  rang* 
from  Maine  through  Massachusetts  and  New  York  to  Ohio., 
erhaps  even  more  widely.  The  treatment  consists  in  the  ap- 
[)a  of  the  skin  of  a  freshly  killed  cat  to  the  diseased  surface 
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of  the  body.    In  Massachusetts  it  is  believe<l  that  to  1-  \-im\ 

I  the  skin  must  be  that  of  a  black  cat.    Iixone  count  ij  l...  u  in 
stem  Massachusetts  the  same  remedy  is  recoinmende4l  for  hivcitw 
A  reputed  cure  for  asthma,  etill  extant  in  Boston,  is  to  wt»r  ft 
muskrat-skinr  the  hair  to  come  next  the  chest  of  the  patient.    A I 
correspondent  from  central  New  York  knows  of  inflammation  of  | 
the  bowels  having  been  cured  by  appljnng  tho  fl'    ' 
pelt  of  a  freshly  killed  lamb.    In  parts  of  Ohio  it  i  ., 

chilblains  may  be  quickly  relieved  by  wrapping  the  feet  in  ft 
"warm,  bloody  rabbit-skin"  (hare-skin).    The'  '  ir 

calls  to  mind  the  method  of  curing  ruddiness  of  _       ^  n*.- 

ing  it  overnight  with  hare's  blood,  cited  in  that  incomparable  med- 
ley of  wisdom  and  folly.  Burton's  Anatomy  of  Melancholy.  Th^ 
nauseA  attendant  on  the  painful  disease  called  milk-sicknws 
which  is  so  dreaded  in  many  of  the  newly  settled  parts  of  ibc 
Western  States,  may,  it  is  said,  be  allayed  by  drinking  hot  water 
into  which  has  been  dropi>ed  a  little  freslily  drawn  blood  of  a 
chicken-  Canadian  lumbermen,  when  fortunate  enough  to  ehv^ 't 
a  deer,  often  wrap  themselves  at  night  in  its  skin  in  order  to  ketp 
off  witches. 

Pliny,  in  his  Natural  History,  states  that  the  bite  of  a  serpml 

'^may  be  cured  by  immediately  applying  to  tho  wound  &  living 
mouse,  split  asunder,  or  the  warm  flesh  stripped  from  the  boaas 
of  a  cock.  We  find  a  possible  survival  of  these  ancient  fkimaii 
remedies  in  the  application  of  the  froshly  cut  surfni^e  of  a  etnuoed 
domestic  fowl  to  a  snake-bite.  The  poison  is  supposed  to  be  ab- 
sorbed by  the  quickly  circulating  blood  of  the  chicken  and  fiwdly 
to  kill  it.  If  it  die  before  most  of  the  poison  is  thought  to  have 
been  absorbed,  another  is  at  onco  to  be  applied.    Tliis  modoof 

^treatment  is  reported  from  Michigan,  but  I  have  reason  to  beli<»yB 
iat  in  a  more  or  leas  modified  form  it  prevails  rather  gcmendly 
ehere  poisonous  snakes  are  foimd.    In  northern  Ohio  they  say 
it  a  living  fowl  cut  open  and  applied  while  bleeding  '•  ^'^--^-hite* 
lothor  cure  for  "  shingles."     In  tho  town  of  Wobum.  t  is 

iot  snake-poisoning  or  shingles,  but  scarlet  fever  anri 

^ihat  may  be  cured  by  applying  to  the  chest  tho  palpiui  ...^ 
of  a  hen  that  has  been  stunned  and  immediately  cut  open,    Thia 

-last  remedy  recalls  the  account  of  tho  1  "  " 

Fgundy  (Philip  the  Good),  in  Chnrlos  R^ 
mediaeval  life,  The  Cloister  and  the  Hearth.    Tou  romembitr  that 
in  tho  latter  part  of  the  fiftf?pnt}i  -  "  "  dtiko  lay  sick  ft^ 

Bruges  with  tho  disease  now  kuct\N  -  ^ria.    "  Ho  1  this  i 

rava    Flay  me  an  ape  incontinent  and  clap  him  to  the  duk«*^ 
breast,"  aays  the  doctor.    But  no  ape  waa  to  be  had.    "  '^'    " 
or  Remedy  grow  impatient  and  bade  flay  a  dog.    *  A  •; 

to  a&  ape,  only  it  most  be  a  dog  all  of  one  color/    bo 
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L*d  a  livor-colored  dog  and  clapped  it  yet  palpitating  to  their 
ereign'fl  breast ;  and  he  died." 

There  is  a  p<.>pn]ar  supposition  of  wide  range,  based  npon  I 

icw  not  what,  that  it  is  very  healthful  for  children  to  play  with 

A  weak  child,  it  is  thought,  may  gain  strength  by  being 

with  a  dog,  or,  if  diseased,  the  child  may  be  cured  by  having  the 

animal  "  take  the  disease  " — for  example,  inflamed  eyes  or  any 

lonler  of  the  skin.    Within  a  year  a  college  graduate  told  me, 

perfect  good  faith,  of  acquaintances,  a  Boston  doctor  and  his 

fe,  whoso  little  girl  had  been  greatly  afflicted  with  some  form 

uczema  which  they  all  hoped  would  disappear,  as  the  parents 

parchase<l  a  fine  dog  to  play  with  the  child. 
When  a  dog  is  teething,  the  upper  incisors,  according  to  a 
[ew  England  superstition,  must  be  removed  as  soon  as  they  be- 
B  loose,  or  he  may  "swallow  them  and  have  fits."  Perhaps 
en  more  generally  received  is  the  fancied  danger  of  allowing  a 
ild'8  milk-tiHjth  after  extraction  to  fall  into  the  possession  of  a 
\g  or  cat,  lest  the  animal  swallow  it,  and  the  child  have  a  dog's 
eafs  tooth  grow  in  place  of  the  lost  one.  The  Mexicans  and 
18  In  Texas  say  that  every  animal  has  brains  enough  to  tan 
\H  own  skin ;  and  so  the  latter,  in  the  case  of  the  wolf,  panther, 
wild  ciit,  and  some  other  animals,  is  mainly  prepared  by  rubbing 
into  tho  Hesh  side  of  it  the  brains  of  its  former  wearer.  A  some- 
what couimon  fancy  among  children,  ]K'rhaps  too  among  adults 
^^  well,  ja  that  "  every  part  strengthens  a  part" — that  is,  tliat  the 
^Hrer,  hwirt,  brains,  and  so  on  of  animals,  when  eaten,  go  directly 
^Krward   :  'ag  the  corresponding  organs  in  the  eater.     A 

^Hmilar  U    ■  was  worked  out  in  great  detail  by  the  American 

^Bidians,  and  is,  I  believe,  held  by  many  other  savage  tribes.    It 
^■OMUS    ft'  '    r    probable  that  such  beliefs,  wherever  found 

among  « -  ^  people,  old  or  young,  are  survivals  from  remote 

antiquity,  and  that  they  are  closely  akin  in  their  nature  and 
origfai  to  the  well-known  doctrine  of  signatures  which  has  played 
00  great  A  part  in  the  systems  of  medicine  of  primitive  peoples, 

Mr.  Charles  Aldrich,  of  Webster  City,  Iowa,  relates  the  fol- 
lowing curious  superstition :  "  A  neighbor  residing  on  a  small 
farm  near  me  has,  on  several  occasions,  spoken  of  his  experience 
with  'hog  mice/    He  came  to  this  country  many  years  ago  from 
Northamptonj^hire,   England,   where    he    had    often    seen    these 
fltrangt'  animal«.     They  are  also  occasionally  seen  by  him  here 
in    Iowa.     This    mythical    rodent   is  about   the  size  of   a  barn 
loose,  but  its  striking  peculiarity  as  to  its  outward  appearance 
that  it  has  a  hpad  and  face  fashioned  exactly  like  that  of 
hcj^    It  is  a  very  'uncanny'  little  beast.     If  it  merely  runs 
iron  the  boily  of  a  sleeping  person,  or  of  a  domestic  animal, 
■uch  unfortunate  person  or  animal  will  be  grievously  afliicted 


with  lamenosB  or  soreness  wberever  the  mouse  sots  down  ono  cf 
its  littlo  feet.  Serious  disability  often  comes  from  the  todch  of] 
the  •  'og  mouse/  In  8<5me  extreme  cases  the  affliction  is  well-nigh  j 
incurable,  and  may  lost  a  lifetime.  My  old  friend  said  that  it 
was  no  hearsay  matter  with  him.  He  had  'seen  'og  mice  both  in 
NurthamptoiisUiro  and  'ere  in  Hamerica.*  One  of  his  colts 'was 
disabled  by  a  'og  mouse  running  hover  it,  and  was  a  long,  long  time 
getting  well.'  A  striking  peculiarity  of  the  hog-faced  mouse,  ac- 
cording to  my  old  friend,  is,  that  it  is  never  seen  at  rest,  but  always 
'  on  u  dead  run/  as  if  fleeing  from  pursuit." 

It  seems  to  me  almost  certain  that  this  redoubtable  '  'og  moose* 
is  merely  a  shrew,  whose  long  and  pointed  snout  might  suggest 
the  visage  of  a  hog.     In  Great  Britain  the  most  m   '    '  •  w- 

ers  are  commonly  attributed  to  shrews,  and  an  inter  _        afo 

concerning  the  matter  in  White's  Natural  History  and  Antiqni- 
ties  of  Selborno  deserves  to  be  quoted  vfrbaiim:  "At  the  south 
corner  of  the  plestor,  or  area,  near  the  church,  there  stood,  about 
twenty  years  ago,  a  very  old,  grotesque,  hollow  pollard  ash,  which 
for  ages  luvl  been  looked  on  with  no  small  veneration  as  a  shrew 
ash  whose  twigs  or  branches,  when  gently  applied  to  the  limbs  of 
cuttle,  will  immediately  relieve  the  pains  which  a  beast  suffers 
from  the  running  of  a  shrew  mouse  over  the  part  affected ;  for  it 
is  supposed  that  a  shrew  mouse  is  of  so  baleful  and  deleterious  a 
nature  that,  wherever  it  creeps  o%*er  a  beast,  be  it  hoT  .  or 

sheep,  the  suffering  animal  is  afflicted  with  cruel  an,^  ,  .,,  ^md 
threatened  with  the  loss  of  the  use  of  the  limb.  Against  thi^  acoi- 
dont,  to  which  they  were  continually  liable,  our  provident  fore- 
fatliers  alwiiys  kept  a  shrew  ash  at  haiidj  which,  when  once  medi- 
cated, would  maintain  its  virtue  forever.  A  shrew  ash  was  mads 
thus:  into  the  l>ody  of  the  tree  a  deep  hole  was  bored  with  an 
auger,  and  a  poor  dovote<l  shrew  mouse  was  thrust  in  alive,  and 
plugged  in,  no  doubt  with  several  quaint  incantations  long  aince 
forgotten.  As  tlio  ceremonies  nocessary  for  such  a  consecrntioa 
are  no  longer  understood,  all  succession  is  at  an  end,  and  no  such 
tree  is  known  to  subsist  in  the  manor  or  hundre<l.** 

It  apptuirs  that  similar  powers  for  evil  have  also  been  att^ 
uU>d,  in  parts  at  lo^vst  of  Great  Britain,  to  field  mice,  which  by 
reeping  over  the  backs  of  sheep  were  thought  '  riaraly 

lis.    The  remwly  for  such  au  injury  was  toiji.     .  :-i'>uaoiu 

a  tree,  and  stroke  the  afflicted  animal  with  its  branches  a«  aboYO 
deBcrilwML     How  far,  if  at  all,  those  old-  •  superstiti 

have  become  naturalized  among  us  I  do  not 

The  belief  that  the  American  porcupine  {Erdhizon  daraaius) 
"  "shoot"  its  quills  is  one  <  '       '      > 
i>eople.    I  remember  the  wi 
book,  labeled  porcupine,  and  how,  in  reply  to  my  quea^oos 
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,  to  tho  nature  of  the  bristly-looking  little  fellow,  I  was 

\i  of  his  protective  power  of  discharging  a  volley  of  quills  at 

Ither  a  hunter  or  any  four-footed  enemy.    This  interesting  fablo 

'Ut  our  own  unaggressive  rodent  is  doubtless  an  ap[)Iication  of 

similar  exaggeration  of  earlier  origin  concerning   tho  African 

porcupine.      No    doubt  the   story  arose  at  tho  outset  from  the 

extreme  rwuiiuess  with  which  the  quills  are  detached  from  tho 

skin  of  their  owner,  contrasting  remarkably  as  it  does  with  the 

savage  hold  which  their  minute  barbs  take  of  the  flesh  of  the  in- 

caa^i  LUer  in  whom  they  lodge. 

A  r  a  felon,  recommended  in  central  Maine,  is  to  wrap 

the  offending  flnger  in  the  thin  membrane  which  lines  an  egg- 
ell.    More  interesting  than  this  is  the  south  of  Ireland  conceit 
,t  sucking  the  first  egg  laid  by  a  black  hen  will  clear  the  voice 
and  reniler  it  musicaL 

One  of  the  most  unique  of  veterinary  remedies  is  the  following 
sent  me  from  Bradford,  Mass.:  "If  a  cow  lose  her  cud,  put  a 
live  frog  down  her  throat  and  it  will  bring  back  the  cud." 
^H  lu  Alabama  and  Texas  a  hymenopterous  insect,  of  the  family 
^^tutiUuhr,  which  bears  a  superficial  resemblance  to  a  red  ant,  is 
^ftcally  kn<»wu  by  tho  entirely  undeserved  name  of  cow-killer,  from 
^Qie  supposed  destructive  effect  of  its  sting  upon  cattle. 

The  dn»gon-fly  is  greatly  feared  by  little  folks  in  Maine,  as 
they  bol'  -  it  often  sews  together  the  lips  of  children,  and  if 

the  mou^  it  open  to  prevent  the  sewing  of  the  lips  the  warn- 

ing cry,  is  "  Look  out,  hell  sew  up  your  swallow  I "    A  very  cau- 
tious Uttlo  girl,  therefore,  was  accustomed  on  sight  of  one  of  these 
iosects  to  oj)en  wide  her  mouth,  keep  her  lips  far  apart,  and  then 
m  her  fist  into  her  mouth  to  keep  the  enemy  out  of  her  throat. 
jMirts  of  Massachusetts  the  story  goes  that  it  is  only  children 
'ho  tell  lies  who  are  in  danger  of  having  their  mouths  sewed  up 
by  the  "  devil's  darning  needle,"  while  in  New  Hampshire  and 
.rte  of  Pennsylvania,  the  children  think  that  their  ears,  eye- 
s,  nostrils,  and  lips  must  be  guarded,  or  they  may  be  sewed  up 
thedreaded  darning-needle.    This  graceful  and  beautifully  col- 
insect  has  various  names  besides  the  well-known  one  just  men- 
nod.     In  New  Jersey  it  is  often  called  "  spindle  "  ;  in  the  neigh- 
rhood  of  New  Orle-ans,  "  mosquito-hawk,"  and  very  likely  this 
y  1)oa  roost  rational  appellation;  but  it  goes  without  saying  that 
of  *•  snake-doctor,"  common  in  many  of  the  Southern  States, 
en'"     '  If^ss.    Tlie  negn>es  and  ignorant  whites,  however, 

at  ailing  snakes  are  attended  by  these  flying  "  doc- 
In  Tennessee  and  Illinois  either  "  snake-tloctor "  or  "  snake- 
'  is  the  popular  name,  and  the  latter  is  the  one  in  general 
th  among  children  and  adults  in  Ohio,  Indiana,  and  some 
other  States  of  the  Mississippi  basin.    When  a  child  in  northern 
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central  Ohio,  I  remember  that  neither  my  playmates  nor  mysdf 
doubtetl,  when  we  saw  dragon-flies  darting  to  and  fro  or  Lowr- 
ing  over  punds  or  swamp-landn,  that  they  were  carrying  food  lo 
their  friends  the  snakes ;  and  the  sight  of  a  snake-feeder  alwaTS 
put  those  who  feared  snakes  on  their  guard. 

Some  years  ago  a  friend  of  mine  was  spending  the  night  in 
Boston.  Her  hostoss  advised  her,  upon  retiring,  to  l>e  eore  anrl 
keep  the  bedclothes  well  over  her  feet  during  the  night,  as  tie 
house  was  infested  with  cockroaches,  and  it  was  said  that  the  in- 
sects  would  gnaw  one's  toe-nails  if  opjK>rtunity  offered.  This  sug- 
gests a  rather  popular  New  England  superstition  that  if  you  kill 
a  cricket  the  rest  of  tlie  tribe  will  come  unawares  and  bite  holes 
in  your  clothes.  We  find  the  same  superstition  in  Ireland.  The 
Irish  in  general  say  that  it  is  very  lucky  to  have  crickets  come  to 
take  up  tlieir  abode  in  your  premises,  only  you  must  be  very  cunv 
f ul  not  to  injure  one.  A  young  Irishman  once  told  me  that  if  bjr 
chance  boiling  water  wore  spilled  upon  one,  as  might  easily  hap- 
pen among  the  })oasants  who  cook  by  an  open  fire,  aboat  the 
hearth  of  which  the  crickets  like  to  live,  the  imlucky  person  who 
had  done  the  injury  would  be  sure  to  find  that  the  crickets  bad 
gnawed  holes  in  his  socks  and  other  garments  during  his  sleep ;j 
at  the  same  time  and  in  the  same  room  the  clothes  of  other  pc'r-j 
sous  who  had  not  harmed  the  crickets  would  be  immolosted,    Aj 

laine  saying  is  that,  if  one  of  the  sprightly  elves  become  impr 
Fonc*d  in  some  crevice,  ill-fortune  will  surely  attend  any  bystand 
who  does  not  release  him.  In  some  places  with  us  the  cricket  is| 
said  to  be  propitious,  but  there  is  a  Maine  beli(*f  that  i* 
foret^^lls  sorrow.  This  is  a  probable  outgrowth  of  the 
effect  of  long-continued  listening  to  the  little  reveler's  music,  io 
mingled  in  its  choor  and  pathos.  "We  may  pretty  certainly  coc* 
elude  that  our  whimsies  alxjut  the  cricket  have  in  the  main  bvoa 
directly  transplanted  from  the  British  Isles,  while  those  of  thti 
latter  region  are,  in  turn,  modified  versions  of  ancient  ance«tral 
beliefs  common  to  many  branches  of  the  Aryan  race.  In  White's 
Selbomo  the  author  says,  in  speaking  of  crickets:  ''Thoy  are  lh« 
housewife's  barometer,  foretelling  her  when  it  will  rain ;  and  are 
prognostic  sometimes,  she  thinks,  of  ill  or  good  luck,  of  the  death 
of  a  near  relation,  or  of  thoaj)pr<>aoh  of  au  absont  lover."  /^ 
various  prognostications  of  death  recounted  in  Wio  pi>f*t 
Pastoral  Dirge  we  find — 

"  And  «hrilUii({  cnckota  in  the  cLhnncy  cried.'* 

The  Spectator  says  that  the  voice  of  the  cricket  has  inspired  mor 
tirrror  than  t^     - — -   '    ''  a  lion.    According  to  Pliny,  lliu  i 
I  an  iiiso  :aed  by  ancient  magicians. 

It  ifi  often  said  that  the  house-fly  is  indigestible  by  Ibfi  bimuia 


Btomack.  If  one  is  so  unfortunate  as  to  swallow  a  fly,  the  com- 
forting remark  very  apt  to  be  offered  among  country  people 
is:  "Well,  it'll  come  up;  a  fly  won't  stay  on  the  stomach,  you 
know." 

In  central  Illinois  pills  made  by  rolling  up  spider-webs  into 
small  balls  are  recommended  to  be  tiiken  for  ague.  In  connection 
with  this  remeily  it  may  be  interesting  to  notice  that  Burton,  in 
lis  Anatomy  of  Melancholy,  tells  how  his  mother,  who  was  much 
given  to  doctoring  the  poor  of  her  parish,  had  great  confidence  in 
the  efficacy,  in  ague  cases,  of  a  spider  inclosed  in  a  nutshell 
wrapped  in  silk,  to  be  worn  as  an  amulet  by  the  patient.  Burton 
himself  was  at  first  incredulous,  but  after  some  observation  he 
came  to  believe  that  the  amulet  was  beneficial.  His  own  conclusion 
was  greatly  strengthened  upon  his  finding  authority  for  this  use  of 
the  spider  in  the  writings  of  Dioscorides,  the  famous  botanist,  who 
lired  in  the  early  part  of  the  Christian  era,  and  whose  Materia 
Medica,  written  in  Greek,  was  for  fifteen  hundred  years  the  high- 
est medical  authority.  Carrying  spiders  upon  the  pei'sou  as  an 
»gue-cure  must  once  have  been  somewhat  popular  in  England. 
Brand  quotes  from  the  diary  of  Elias  Ashmole,  April  11,  1081,  the 
following :  "  I  took  early  in  the  morning  a  good  dose  of  elixir  and 
httng  three  spiders  about  my  neck,  and  they  drove  the  ague  away. 
Deo  gratias! "  Indeed,  a  vastly  greater  antiquity  may  be  assigned 
to  this  absurd  practice,  for  the  use  of  a  spider's  web  or  the  creat- 
ure itself  as  a  specific  for  ague  can  at  least  be  traced  back  to  the 
first  century  of  our  era ;  for  Pliny,  in  prescribing  for  this  disease, 
says:  *'  It  maj'  bo  worth  while  to  make  trial  whetlior  the  web  of 
the  spider  called  Mycos'  is  of  any  use  applied  with  the  insect 
iUelf  to  the  temples  and  forehead  in  a  compress  covered  with 
nsinand  wax ;  or  the  insect  itself,  attached  to  the  body  in  a  reed — 
»fonn  in  which  it  is  said  to  be  highly  beneficial  for  other  fevers." 
la  the  medical  chapters  of  his  Natural  History  Pliny  again  and 
again  speaks  of  the  remedial  virtues  of  spiders  and  their  webs, 
Uid,  among  multifarious  prescriptions  of  this  kind,  advises  the 
»PIilication  of  a  spider  for  three  days  as  a  cure  for  a  boU,  care 
heing  taken  not  to  mention  the  animal's  name  before  applying  it ; 
•bo  of  cobwebs  wet  with  oil  and  vinegar  for  fracture  of  the  skull, 
or  of  the  web  of  a  white  spider  for  chapped  lips.  I  have  chanced 
tipon  several  other  spider-web  remedies  in  our  own  country  be- 
sides the  ague-cure  above  mentioned,  A  Deerfield  (Mass.)  mode 
of  treatment  for  felons  is  merely  to  wind  the  finger  about  with 
Jobwebs.  In  northern  New  York  cobwebs  wet  in  hot  water  and 
KkUed  externally  are  recommended  for  the  relief  of  pain  in  dis- 
wim  of  the  kidneys  and  bladder.  The  same  application  is  used 
j^iarts  of  Vermont  for  acute  infiammation  of  the  breast. 
Ha.  quaint  custom  is  widely  prevalent  among  country  boys  and 
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girls  of  asking  a  "  daddy-long-legs  "  to  point  out  the  direction  iji  ] 
which  pasturing  cattle  may  be  found.  When  I  was  a  litt 
iu  northern  Ohio,  many  a  time,  l>efore  starting  to  driA'o  h- 
cows  from  a  woods-pasture — in  which  they  might  easily  haTdj 
wandered  out  of  sight — have  I  looked  about  in  the  anglo  of  ii| 
gate-post,  or  under  the  cap  of  a  hoard  fence,  in  whose  shady  cor* 
uers  the  dividy -long-legs  often  lui-k,  and,  having  found  one  of  tboj 
torpid  beings,  seized  him  by  one  leg  and  held  him  as  I  repeated  ] 
our  prescribed  incantation ; 

•* Gran'-tladdy,  gran'-daddy-Ionglefrs, 
Tell  mo  wboro  mjr  cows  are,  or  V\l  kill  jou  I 

Naturally,  the  spider,  discomfited  by  his  bondage,  would  lift 
one  of  his  legs,  and  the  cows,  it  was  said,  would  be  found  in  the 
direction  indicated  by  this  uplifted  leg.  I  don't  think  that  we 
children  really  believed  that  this  indication  would  always  hiM 
good,  or  that  we  even  paid  very  much  attention  to  the  path  90 
designated;  but,  as  I  remember  it,  we  felt  it  to  be  the  proj)er  thing 
to  do  to  consult  our  oracle,  and  I  doubt  not  the  ceremony  »ent  us 
off  on  our  evening  quest  with  better  courage.  The  same  coslom  i 
is  reported  from  different  parts  of  New  York  Stat-e,  Indiana,  Ilh- 
nois,  and  Tennessee,  The  incantation  varies  somewhat  with  thoj 
locality.    In  Tennessee  it  is  simply — 

'*  Da'ldy-lonjj-Iepa,  which  way  are  my  cows  I ' 

An  old  pliysician  writes  me  that  "  in  western  New  York,  sixty  j 

years  ago,  the  verses  ran — 

•Grandfather  gray-beard. 
Tell  mo  where  my  oowa  ortt,  or  Pll  kill  you  I  • 

After  this  had  been  repeated  several  times  in  a  drawling  mono- 
tone, lengthening  out  the  Hyllables  *  gray'  and  '  kill/  if  the  c»ptiT» j 
lifted  a  leg  and  held  it  suspended  for  a  moment,  ho  was  faithfully] 
released;  otherwise,  he  was  ruthlessly  killed."    Cert^uiUy  thoral 
must  be  some  occult  connection  between  these  malodor  -^   — -rh- 
nids  and  the  cows^  for  in  Tennessee  the  farmer-boys  tr  hatl 

killing  a  grand -daddy-long-legs  will  make  the  cows  go  dry. 

In  the  pine  wocKilanda  of  southern  Louisiana,  so  a  Now  Or-j 
leans  lady  writes,  there  are  found  little  mounds  of  mud,  withj 
quite  a  large  opening  in  the  center  of  each — ;  '>h- 

holos.     Negi*o   nurses   caution   the  children   Ui. 
never  to  touch  these  tiny  mounds,  believing  that  they  are  Bnake-j 
holes,  and  that  any  meddling  will  lead  the  F I  a  there  J 

to  leave  his  burrow  at  night  and  come  and  i 

In  western  New  York,  forty  or  fifty  years  ago,  the  panaces  forj 
dirt  or  other  for.  *  '  ''  '        v      '   • 'ren^ 

called "  crabs'  e>  ,  re- 

tions  foojid  between  the  stomach* walls  of  thocrayiish*    iu  the 


Btstn-Jiths  18  stored  away  for  the  molting  season  a  reservoir  of 
iU.*nAl  to  form  a  new  shell.  The  children,  having  no  knowledge 
of  ihe  real  use  of  the  gastroliths,  beliove  them  to  he  a  providen- 
tial arrangement  for  the  relief  of  pain  in  man,  and  for  genera- 
Uonfi  this  belief  has  been  entertained  by  adults,  for  the  gastroliths 
are  really  the  commercial  eye-stones  that  were  once  widely  used  to 
remove  any  irritating  particle  from  the  eye ;  but  the  practice  is 
ow  condemned  by  physicians.  It  is  scarcely  possible  that  there 
I  any  power  sui  generis  in  these  neat  little  bodies  which  an  arti- 
-Mmile  would  not  i>ossess.  Very  likely  this  widely  credited 
fi  f  the  eye-stones  is  a  result  of  the  varied  use  in  medicine 

the  European  crayfish  in  past  ages.  Powdered  gastroliths  were 
lerly  used  in  Europe  as  an  antacid,  while  Pliny  cites  a  score 
prescriptions  in  which  the  crushed  animal,  the  bruised  flesh, 
lie  juice  expressed  from  it,  macerations  in  various  liquids,  or  the 
crated  and  pulverized  shell  were  recommended  for  all  sorts 
porposos  from  antidoting  poisons  to  allaying  fevers. 
Some  time  ago  I  heard  a  very  notable  New  England  house- 
oper  ask  a  young  girl,  who  was  assisting  her  by  preparing  a  lob- 
ar for  the  tea-table,  if  she  had  been  careful  to  remove  the  "lady," 
Bwer  to  my  inquiry  as  to  what  was  meant  by  this,  I  was  told 
f  there  is  a  part  known  as  the  "  lady  " — a  small,  greenish  object 
inside  the  lobster,  which  is  a  perfect  image  of  a  tiny  woman  seated 
a  chiiir — and  that  this  part  of  the  animal  is  deadly  poison,  and 
louKl  tlierefore  always  be  carefully  removed  in  preparing  the 
Bah  for  the  table.  I  find  that,  in  general  throughout  Massachu- 
&ttst,  this  name  of  "  lady  "  is  given  to  the  stomach,  which  may  be 
Qagine<l  lo  Tw^ar  a  remote  resemblance  to  a  miniature  woman. 
Incv  the  lobster  la  a  notorious  sea-scavenger,  the  contents  of  the 
jmach  would  prolwibly  be  very  undesirable  for  food,  though  why 
_tlii9  stigma  of  being  poisonous  should  need  to  be  attached  to  the 
rd,  calcareous-toothed,  ine<lible  stomacli-walls  it  would  not  be 
sy  to  tell.  In  central  New  ITampshire  the  name  "lady  "  is  some- 
les  applied  to  the  intestine — the  dark  tube  running  lengthwise 
the  Iub3t4.^r*s  body — and  this  is  considered  poisonous.  In  Cam- 
idge,  Mass.,  an  intelligent  fish-dealer,  on  being  questioned  as  to 
ie  nature  and  jKisition  of  the  "  lafly  "  in  the  lobster,  designated  by 
it  name  the  edible  ovary  popularly  called  the  "coral."  An  in- 
liooB  theory  has  been  propounded  to  me  to  explain  the  cause  of 
ie  so-called  "  lady  "  being  dangerously  poisonous.  The  reasoning 
IB  follows:  "You  know  that  lobsters  must  be  alive 
JO  lirfjppefl  into  hot  water  to  be  cooked.  If  you  should 
let  them  die  l>efore  they  are  cooked,  they  would  be  poison  and  not 
"'  '  '  '  T  suppose  that  the  poison,  which  before  thoy  are 
i-ed  everywhere  through  its  whole  body,  all  goes 
into  the  "  lady  "  while  the  lobster  is  being  boiled," 
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In  Louisville,  Ky.,  the  children  are  afraid  to  kill  the  cointDoni 
sow-bug  {Oni^cus)f  which  they  call  "mad  dog/'  bf^lievir  /  •'*    *  the 
disagreeable-looking  little  crustacean  can  give  ono  thi  ,jtio-| 

bia.    In  my  own  mind  there  is  a  faint  recollection  of  baring  I 
heard  that  a  poultice  made  from  these  creatures  possessed  gTMitl 
remedial  powers  of  some  kind.    The  genuineness  of  my  halfHib-l 
iterated  reminiscence  of  the  therapeutical  value  of  the  sow-bng^l 
^lately  received  an  unexpected  confirmation  from  the  pages  of 
copy  of  The  Complete  English  Dispensatory,  by  John  QaiaoyJ 
printed  not  far  from  the  middle  of  the  eightoe^nth 
rare  old  book,  which  had  long  lain  among  the  un* 
bish  in  the  garret  of  an  old-fashioned  New  Hampshire  fann-hmiMi, 
contains  a  vast  amount  of  curious  me^dical  lore.     N       ^         '  Ht' 
remedies  which  it  describes  are  so  alchemistically  < 
to  seem  to  have  come  straight  down  from  the  later  /idepts  in  fk 
pseudo-science.    Other  preparations,  again,  are  unplens^int  onofigi] 
in  their  comptjsition  to  satisf}'  an  ancient  Roman  or  a  moder 
Chinese  practitioner,  as  witness  the  following  (by  no  mouxuoDO 
of  the  most  objectionable) : 

"ExPRESSio  MiLLiPEDUM  SIMPLEX  (.4  Simple  Expression 
ftUipedes), — Take  live  millipedes  and  white  sugar  ana  ;  iij,  bcftfi 
them  well  together  in  a  marble  mortar,  and  pour  ui)on  them  lb. , 
of  white  wine,  which  strain  out  again  by  hard  squeezing." 

This  formula  is  quoted  by  Quincy  from  Dr.  Fuller's  Pha 
rcopoeia  Extemporanea  as  a  diuretic.    Among  other  synonyi 
"  millipedes  "  as  here  used,  Quincy  gives  "  sows  "  and  "  oniaci* 
find  that  Pliny  recommends  "  millipeiles"  (which  tV 
trauvslation  of  the  Natural  History  in  Bohn's  series 
onisci)  for  pains  in  the  ear.    Holland  is  quoted  in  a  foot-note 
the  above-mentioned  translation,  as  sanctioning  the  use  of  wc 
lice  (sow-bugs)  for  p^aius  in  the  oars;  and  the  editor  also  stat 
that  English  school-boys  swallow  them  alive,  and  that  old  wome 
advise  their  use  in  consumptive  cases. 

Perhaps  every  one  has  noticed  the  club-shaped,  vhiti«h 
at  the  proximal  end  of  a  freshly  pulled  human  hair.    7 
the  hair>  together  with  the  attached  connective  ti»8u<»  n:.  ,  — 
material,  is  often  absent,  from  the  fact  that  the  hair  fro>qofl 
>rpaks  off  near  the  opening  of  the  follicle,  insti-ad  of  i 
entire  from  tlie  interior  of  the  latter.     So  it  hns  come 
the  root  of  the  hair  is  in  different  localities  mistaken  for  an  tuAl 

las 

will  say  that  the  scalp  is  infested  with  hair-eaters,  and  tshat  Ih^ 
fttier  must  hv  killed,  or  they  will  certainly  min  the  heur. 
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cements  now  in  the  market  are  of  two  kinds:  natural, 

made  directly  from  stone ;  and  artificial,  commonly  called 

Jand  cements    The  manufacture  of  the  former  consists  simply 

i  burning  and  grinding  the  cement  stone,  a  magnesian  limestone 

oUining  about  fifteen  per  cent  of  silica  and  a  little  silicate  of 

aina.    The  burning  drives  off  the  small  amount  of  utmiLined 

fcter  and  all  the  carbon  dioxide  from  the  stone,  leaving  the  lime 

magnesia  as  oxides,  while  the  grinding  to  a  powder  puts  it 

the  best  possible  condition  for  mixing  with  sand  and  gravel, 

moistening  to  form  a  mortar.     Artificial  cement  consists  of 

ont  sixty-two  per  cent  of  lime  mixed  with  silica  and  silicate  of 

Dmina  in  nearly  the  same   proportions  as  those  found  in  the 

Qent  stone,  and  it  is  free  from  magnesia.    This  seems  to  he  the 

dole  difference  in  its  constitution.    In  use,  the  artificial  cement 

rapidly  and  attains  maximum  hardness  in  a  comparatively 

ort  time ;  the  natural  cement  hardens  rather  slowly  and  reaches 

maximum  hardness  only  after  a  long  period  of  exposui'e  to 

>air. 

The  increasing  use  of  cement  in  modern  construction,  either 
Doe  or  more  commonly  as  mixed  with  sand  and  gravel,  demands 
at  the  qualities  of  the  different  kinds,  and  the  means  of  testing, 
roughly  and  accurately,  should  be  generally  understood. 
The  foundations  of  all  important  structures,  in  situations  where 
they  can  not  rest  directly  upon  solid  rock,  owe  their  strength  to 
aent.  Tliey  are  usually  made  of  concrete,  cement  mixed  with 
Dtl  or  gravel,  and  they  are  often  strengthened  by  iron  beams  so 
ho  bind  the  whole  into  one  continuous  mass.  Tunnels  under 
rers,  sewei'S,  cable  trenches,  and  all  the  numerous  subways  of 
large  cities,  are  either  concrete  or  masonry  laid  in  cement 
i»ortar.  Their  strength,  again,  is  the  strength  of  the  cement  used. 
And  even  the  piers  of  most  of  the  large  bridges  are  now  made  in 

trt  or  wholly  of  concrete.  Oftentimes,  even  the  walls  of  stone 
1  brick  buildings  are  rendered  more  secure  by  being  laid  up 
ih  mortar  of  which  cement  forms  a  large  ingredient.  Used  for 
many  purposes,  the  necessity  of  uniform  quality,  and  proper 
)wledge  of  the  quality  of  the  cement  used,  become  plain. 
Before  examining  the  methods  of  testing  now  employed  and 
Bomparing  the  results,  tie  process  of  hardening  needs  to  be  com- 
prehended. Some  things  are  not  yet  quite  clear  in  it,  but  it  is 
^rtainly  in  the  main  a  chemical  process.  Mixed  with  water,  tho 
be  and  magnesia  of  the  cement  unite  to  form  a  hydrate,  and  it 
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is  probable  that  the  silicates  also  rer 

water.    This  is  the  first  step,  aud  pro*! 

It  is  best  passed  tlirough  while  the  cement  is  exposed  to  the  air,  I 

and  is  the  reason  why  cement  mixtures  must  be  used  as 

moistened.    But,  this  now  complete,  a  m<jre  complex  pi  ^i 

up.    The  moistened  cement  brought  in  contact  with  the  Air,  or  1 

[Exposed  to  water,  at  once  begins  to  absorb  carbon  dioxide,  for  all 
ordinary  air  contains  the  gas,  and  most  water  holds  it  in  sr»laliaiL  | 
The  gas  unites  with  the  lime  to  form  a  carbonate  again,  and  tlii» 
goes  on  until  the  whole  of  the  lime  is  turned  hack  to  limestooft.  i 
The  same  change  occurs  in  the  magnesia,  but  in  this  the  action  1 
proceeds  more  slowly.    With  a  pure  lime  cement  this  action  t»| 
probably  nearly  complete  at  the  end  of  a  few  months ;  but,  with  ftJ 
cement  containing  magnesia,  it  will  continue  for  many  yean.! 
The  strength  of  the  cement  increases  so  long  as  the  change  con-l 
tinuea.    So  a  Portland  cement  iftill  develop  its  full  strength  in  a^ 
few  months,  while  our  natural  cements  will  not  for  years,  and, 
BO  long  as  it  continues,  the  structure  improves. 

Rough  testing  of  cement,  so  as  to  enable  a  workman  to  got 
crude  and  imperfect  idea  of  its  value,  is  easy.  Enough  of  tl 
pure  cement  should  be  taken  to  make  a  ball  an  inch  in  diamet^c 
and  mixed  vnih  just  sufficient  water  to  make  it  mold  rwulily  and 
be  rolled  into  a  balL  Then  it  should  be  exposed  to  the  air  and 
left  for  two  hours.  At  the  end  of  that  time  it  should  be  set ;  thet 
it  should  be  ptit  into  water  and  left.  It  should  grow  graduaDj 
harder,  and  should  show  no  signs  of  cracking  or  crumbling 
even  when  left  for  ten  days.  Any  cement  that  does  not  endur 
this  test  is  not  of  sufficiently  good  quality  to  make  satiafactor 
structures ;  any  cement  that  stands  this  properly  will  bo 
ally  satisfactory  if  properly  used. 

In  determining  how  to  construct  a  building,  a  seriea  of  testo  if 

koften  required  that  shall  show  tensile,  breakin^^  ng,  and 

^crushing  strength,  and  also  adhesion  of  the  mal*  i^^wl  for_ 

mortar.    No  one  of  these  can  be  dispensed  with,  since  mater 

^that  will  endure  one  satisfactorily  will  often  fail  utterly  in  an 
other,  and  hence  prove  worthless  for  the  use  desired ;  but  for  gen 
eral  purposes  the  test  of  cement  which  is  the  most  valuable 

^that  which  determines  its  tensile  strength.    Comparati%'v  testa 
this  show  the  value  of  cements  from  different  sources  bettor 
any  other  one  test. 

To  make  an  accurate  test  of  any  lot  of  cement,  great  care  is 
accessary  in  selecting  and  manipulating  the  samples.  The  t«st 
Etmple  ouglit  not  to  be  taken  from  u  single  '  '•  '»ra 

Bvoral  in  e<iual  quantities  and  thoroughly  m .  -  'p'^ 

must  aliso  bo  can.*fully  protected  from  air  and  moisture  until 

Ltest  ift  made.    When  usod^  it  must  be  molded  with  Jnst  the  rigl 


NATURAL  AND  ARTIFICIAL   CEMENTS. 


«55 


amount  of  water  to  render  it  i>lastic.  Too  small  an  amount  will 
IdAve  Gomo  particles  dry;  too  large  an  amount  will  gather  in 
maases,  will  evaporate,  Iea^'ing  pores,  and  will  give  too  small 
resolta  The  test  is  now  commonly  made  by  molding  a  6n- 
of  a  form  approved  by  engineers,  as  shown 
1,  which  is  drawn  of  one  third  actual  size. 
lold  is  a  clamp  of  metal  exactly  one  inch  in 
less  and  exactly  one  inch  across  at  R.  This 
makes  the  area  of  the  smallest  place  exactly  an 
inch.  The  moistened  cement  is  carefully  placed  in 
^e  mold  with  a  spatula  and  pressed  enough  to  ren- 
the  whole  mass  homogeneous.  It  is  left  in  the 
old  nnlil  it  can  be  removed  by  opening  the  mold, 
then  it  is  exposed  to  the  air  for  exactly  twenty- 
ir  hours,  after  which  it  is  put  into  water  and 
)wed  to  rest  there  until  the  test  is  made.  The 
igth  of  time  depends  upon  the  purpose  of  the 
test.    In  order  to  make  certain  that  all  the  cement 

Inlucod  is  of  a  uniform  quality,  seven  days  is  suf- 
ent.  8uch  a  test  is  made  of  every  lot  shipped 
the  Milwaukee  Cement  Company,  and  probably  by  all  other 
iable  manufacturers.  If  the  test  is  to  determine  the  ultimate 
ength  developed  or  to  compare  cements  from  different  sources, 
then  a  series  of  tests  should  be  made  by  break- 
/^^\  ing  "  briquettes  "  made  at  the  same  time  but  left 

in  water  for  different  periods.     The  reason  is, 
^       \\  that  a  quick-setting  cement  will  develop  its  full 

B     y     L  strengtli  in  a  short  time,  and  if  the  test  is  made 

at  the  end  of  that  time  it  might  show  a  greater 
tensile  strength  than  another  one  slow  in  setting, 
even  when  the  latter  would  ultimately  have  sev- 
eral times  its  strength. 

The  test  can  be  made  in  any  form  of  testing 

machine,  though  one  in  which  the  test  is  applied 

by  uniformly  increasing  the  strain,  as  by  running 

shot  into  a  bucket  upon  the  end  of  a  lever,  gives 

the    most   accurate  results ;   but  the  briquette 

should  be  hold  in  a  clutch  that  presses  accn- 

j  \     /  rately  upon  the  sides,  as  shown  in  Fig,  2.    This 

■       i^J  applies  the  tension  equally,  and  gives  a  very  ac- 

\        fy^^\  curate  test.     A  long  series  of  these  were  made 

by  Mr.  D.  J.  Whettomore,  C.  E.,  at  Milwaukee  in 

1874,  in  which  seventeen  native  cements  showed 

an  average  tensile  strength  at  the  end  of  seven 

%JB  of  80^  pounds.    The  lowest  of  these  broke  at  38  pounds, 

le  the  highest  sustained  139}  |x}unds.    Later  teste  made  in 
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same   way  hare  sliown  that  these  were  '        "    "  le   aa  final 
sts  of  strength,  because  the  briquettes  had  u  :  iened  eu& 

ciently,  and  the  table  wonld  place  inferior  cements  above  those  | 
of  much  greater  strength  because  the  iuf- 
mate  strength  muck  sooner.    But  a  comp*i! 

cements  when  mixed  with  s&nd  in  equal  parts  was  al»o  uud^yj 
and  is  of  very  great  value  and  probably  perfectly  relia* ' 
the  tests  were  then  raa<ie  at  tlie  end  of  niu<ity  days^  so  gi\ 
slow-setting  cements  time  to  develop  their  strength. 

Thus  the  one  which  iu  the  test  applied  to  clear  cement  broke] 
at  38  pounds  now  sustained  152i  pounds^  an  increase  of  four  hon*! 
ired  per  cent ;  while  the  one  that  was  the  strongest  at  1  of  J 

even  days  now  broke  at  20^  pounds,  an  increase  of  onlj,  ^..^  :our| 
])er  cent.    The  one  that  showed  the  greatest  tensile  strength  of  all^ J 
at  the  end  of  ninety  days,  the  Milwaukee  cement,  i^DO  pounds,  brokQ 
at  only  OtJ  at  the  end  of  seven  days.    An  experiment  made  with  i 
briquette  taken  at  random,  that  had  been  made  six  monthfl  and] 
exposed  to  the  air  at  least  half  that  time,  strikingly  showetl  the] 
same  fact,  for  it  broke  only  under  a  strain  of  6:^6  pounda    ThL*»' 
test  was  made  simply  to  show  the  writer  the  method  of  using  the 
testing  machine. 

The  United  States  Government  had  a  series  of  tests  mftd«  % 
few  years  ago,  using  the  cements  commonly  sold  in  the  West,  and 
giving  iu  each  case  the  mean  result  of  seventy-five  t©st&.    Thej 
table  is  so  interesting  that  we  give  it  entire, 

TermU  Strength  of  Pure  CemtntA,  each  Test  ffivcn  being  the  Mean  BmuUfrvm 
Sfunty-fite  ^fciment^  Thirty  and  Sixty  I/ayK 


Thirty  djijra 

r       . 

808 

tao 

SOS 
8S9 

SMyAvi^ 

^  Ctmeot 

»ia 

B  Cenjfnt 

C  Cement 

r  fVrncnt ,. 

1         in'nt ...». •«...•.... 

810 

s$a 

I'    ^l(lwft,^Wee), .      ...      ...    4 

uo 

Cement  is  far  more  often  called  upon  to  resist  a  crushing  than 
,  tensile  strain,    A  large  number  of  testa  has  been  n     ' 
irniine  thn  wrM>;ht  required  to  crush  a  cube  one  h 
dimension.    "SVheu  mixed  with  sand  in  equal  proportions,  tbit] 


•  *-  will  sustain  a  crushing  weight  of  up* 
:i  having  been  allowed  to  harden  f'»r  ni' 
■lo  not  sustain  quite  half  a  ton. 
rta  sand  to  one  of  the  cement,  tJ^.  -i... 
>wn  the  1)091,  sustainn  over  eleven  hum^ 
bU  bhow  conclm»ivuly  that  stmctures  well  built  of  uuxed  c^fmti 
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id  sand  or  coarse  gravel  will  sustain  any  reasonable  weight 
"without  danger  of  yielding. 

Little  needs  to  be  added  upon  adhesion.  Many  attempts  have 
been  made  to  determine  the  adhesive  strength  of  various  cements, 
usually  without  success — not  because  they  do  not  hold  properly, 
but  because  they  hold  until  the  brick  or  stone  to  which  they  have 
been  applied  is  ruptured  before  the  cement  is  separated  from  its 
surface.  This  shows  that  the  adhesion  is  always  sufficient  for  all 
Haas,  and  this  seems  to  be  true  of  all  our  native  cements.  Their 
use,  therefore,  mixed  with  mortar  adds  greatly  to  the  strength  of 
the  structure. 

All  these  qualities  of  cement  warrant  its  continual  and  in- 
creased use,  particularly  of  all  the  better  grades.  Probably  the 
English  Portland  is  the  best  of  all,  but  its  cost  is  so  much  be- 
yond that  of  our  native  cements  as  to  warrant  using  them  in 
its  place  in  somewhat  larger  proportion  in  all  places  where 
time  can  be  allowed  for  the  hardening. 

feL  — 

^^B  SKETCH  OF  THEODOR  SCHWANN. 

^^P\N  the  23d  of  January,  1878,  was  celebrated  at  the  University 
^B>^  of  Li^ge,  by  the  scientific  men  of  Belgium  and  others  rep- 
^^iBsenting  neighboring  European  states  and  more  distant  coun- 
tries, the  fortieth  anniversary  of  the  professorship  of  Theodor 
Schwann.  Men  of  all  nations  joined,  by  their  presence  or  by 
letter,  in  honoring  the  man  who,  as  the  founder  of  the  cell  theory, 
had  showed  that  all  the  varied  and  complex  manifestations  of 
Nature  are  one  in  kind,  and  had  given  a  new  direction  to  physio- 
LirJcal  research. 

The  object  of  this  demonstration,  Theodor  Schwann,  was 
Tj.  »m  on  the  7th  of  December,  1810,  at  Neuss,  near  EKisseldorff,  in 
Rhenish  Prussia,  and  died  in  Li^ge,  in  January,  18S2.  His  father 
and  grandfather  were  goldsmiths ;  but  the  father,  after  Theodor 
wsA  bom,  established  a  printing-office — himself,  with  the  aid  of 
an  artisan,  constructing  the  first  press — which  has  become  one  of 

,1 (  prosperous  concerns  of  the  kind  in  the  Rhenish  country. 

;  .  was  issued  the  memorial  volume  published  in  1879  in 

honor  of  Theodor  Schwann. 

The  youth  inherited  from  his  father  a  decided  taste  for  manual 
occupations,  which  afterward  proved  of  great  assistance  to  him 
in  his  labfjratory  work.  While  still  a  child  he  used  to  spend  his 
play-hours  in  making  miniature  instruments  of  physics  with  the 
mutt  primitive  materials.  From  the  primary  school  he  went  into 
rot.  ixxnt— to 
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the  humanitarian  courses  in  the  pro-gymnasium  of  hia  naiiT« 
village,  and  thence,  for  the  completion  of  his  studies,  to  the 
Jesuit  College  at  Cologne.  His  lively  intelligence  and  asaiduity 
attracted  the  attention   of  all   his  teachers.      He  exhibit^  a 

rked  predilection  for  mathematical  and  scientific  studies,  fit- 
illy  in  physics. 

He  was  still  undecided  as  to  the  career  he  should  choose,  when 
he  enrolled  himself,  in  October,  18:20,  in  the  class  in  philosophy 
at  Bonn.  HiH  family  were  deeply  religious,  and  would  have  been 
glad  to  see  him  become  a  clergyman  likp  his  elder  brother  Peter, 
who  diod  in  1881,  Professor  of  Theology  and  honorary  canon  at 
Frauenburg.  Therefore  he  began  with  a  mixed  course,  including 
metaphysical  and  logical  studies,  along  with  those  in  mathe: 
and  science.  The  latter  branches  in  the  end  absorbed  all  his 
tention,  and  he  decided  to  study  medicine. 

He  became  the  pupil  of  the  anatomist  and  physiologist  Jo- 
hann  Miiller,  and  that  fixed  his  destiny.  MuUer,  with  a  full 
appreciation  of  Schwann's  abilities,  made  him  an  associate  in 
labors,  and  they  experimented  together  on  the  motor  and  senritiTO 
roots  of  the  spinal  nerves,  and  on  the  coagulation  of  the  blood. 
Having  passed  the  philosophical  and  scientific  examinations 
Jonn,  Schwann  went  to  Wiirzburg,  where  he  passed  three  semi 
Brs,  and  then  removed  to  Berlin  to  complete  his  studies  and 
through  his  final  examinations.  He  found  Miiller  here  again,  aa 
Professor  of  Anatomy  and  Physiology,  and  under  his  direotioa 
performed  the  investigation  on  the  necessity  of  oxygen  to  tke 
development  of  the  embryo  in  the  hen's  egg,  on  which  waa  btMd 
his  inaugural  dissertation  on  receiving  the  degree  of  doctor  ol 
medicine. 

Miiller,  insisting  upon  Schwann's  following  a  scientific  career, 
had  him  ap7>ointed  in  1834  aid  at  the  Anatomical  Museum,  of 
which  ho  was  director.    The  position  was  an  extremely  mudesi 
one,  and  not  at  all  pleasant.    The  late  Director  of  '^ 
seum,  Peters,  speaks  of  having  seen  Schwann  at  v.      ,  ,   r  wl 
days  scraping  the  fins  of  a  giant  ray  while  preparing  its  skeleton 
and  many  of  till*         'i''n8  in  the  zoological  c  "      '        '         'v\im' 
nesa  to  the  coum  ih  care  with  which  ho  i  mo-, 

notonous  work.    The  five  years  which  Schwann  spent  hero 
Mfiller  were  a  i>eriod  of  intense  application,  m     '     ' 
siou  of  discoveries.    All  the  gr^at  works  which  - 
date  from  this  epoch, 

A  characteristic  portrait  of  Schwann  as  h*   ---  — --^ 
time  has  been  drawn  by  Henle,  who  passed  t 
the  same  roof  with  him.    Ho  says :  "  Ho  was  %  man  of 
below  the  medium,  with  a  beardless  face,  an  almost  infantine  j 
always  smiling  ex]>remon,  smooth,  dark-brown  hair,  wear 


SKETCH  OF  THE  ODOR   SCHWANIT. 


»59 


Ktrimmed  dressing-gown,  living  in  a  poorly  lighted  room  on 
the  second  floor  of  a  restaurant  which  was  not  even  of  the  second 
clftfla  He  woald  pass  whole  days  there  without  going  out,  with  a 
j  few  rare  books  around  him  and  numerous  glass  vessels,  retorts. 
Is,  and  tubes,  simple  apparatus  which  he  made  himself.  Or  I  go 
thought  to  the  dark  and  fusty  halls  of  the  Anatomical  Insti- 
?,  where  we  used  to  work  till  nightfall  by  the  side  of  our  excel- 
It  chiof,  Johann  MUller.  We  took  our  dinner  in  the  evening, 
3r  the  English  fashion,  so  that  wo  might  enjoy  more  of  the  ad- 
atage  of  daylight.  Our  j^orter's  wife  furnished  the  meat,  we  the 
16  and  wit.  Those  were  happy  days  which  the  present  genera- 
>ii  might  envy  us ;  happy  days  when  the  first  good  microscopes 
been  sent  out  from  the  shops  of  Plossi  at  Vienna,  or  of  Pis- 
'  and  Schick  at  Berlin,  which  we  paid  for  by  exercising  a  etu- 
jt'«  economies ;  happy  days,  when  it  was  still  possible  to  make 
t-<jla68  discovery  by  scraping  an  animal  membrane  with  the 
or  cutting  it  with  the  scalpel."  MttUer  had  at  that  time  be- 
the  publication  of  his  great  treatise  on  physiology,  a  work  of 
entific  criticism  into  which  he  admitted  nothing  as  true  that 
not  been  verified  by  himself  or  by  his  assistants  under  his 
Schwann,  at  his  instigation,  undertook  a  number  of  physi- 
^gic^l  and  microscopical  researches  for  this  work.  He  exam- 
the  texture  of  the  voluntary  muscles  ;  pointed  out  a  method 
[  isolating  the  primary  fibers,  and  demonstrated  the  origin  of 
transverse  strije  of  their  primitive  bundles.  He  sought  for 
terminations  of  the  nerves  in  the  muscles,  without  being  able 
to  discover  them.  He  did  not  accept  the  ansated  termination, 
which  was  generally  believed  in  then,  but  has  now  been  dis- 
jved.  He  first  determined  the  existence  of  the  proper  walls  of 
I  capillary  vessels,  and  came  very  near  discovering  their  endo- 
Hum.  He  demonstrated,  by  physiological  experiments  with 
water,  the  muscular  contractibility  of  the  arteries.  He  dis- 
rere<i  in  the  mesentery  of  the  frog  and  the  tail  of  the  tadpole 
division  of  the  j^rimitive  fiber  of  the  nerves,  an  observation 
without  precedent.  He  first  proved,  by  microscopical  ex- 
dtoinatiou  and  by  the  re-establishment  of  the  function,  the  res- 
torablencss  of  cut  nerves ;  and  he  first  made  use  of  that  faculty  in 
approaching  the  question  of  learning  whether  the  sensitive  or 

e^  fil>ers,  when  stimulated  in  their  middle  parts,  propagate 
Titation  toward  both  the  center  and  periphery  at  once,  or 
in  one  direction.  He  invented  the  muscular  balance,  for 
rring  the  force  of  the  muscle  in  different  states  of  contrac- 
He  demonstrated  that  muscular  contractility  follows  the 
law  as  the  elasticity  of  a  body  which,  having  the  same 
'  '         'N  maximum  contraction,  is  stretched  out 

ie  at  rest.    This  work  on  m\isculai*  force 
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was  the  beginning  of  the  series  of  researches  by  the  aid  of  which  I 
Du  Bois-Reymond,  Helmlioltz,  and  others  have  built  up  thtfl 
feneral  physiology  of  the  nerves  and  ninsclea.  It  was  tho  fir«t| 
istance,  says  Du  Bois-Reymond,  of  the  examination  of  an  emi-l 
nently  vital  force  as  if  it  were  a  physical  one,  and  of  the  nuilhe* 
matical  expression  in  figures  of  the  laws  of  its  action. 

Schwann  assisted,  with  the  professors  at  Berlin,  in  the  prepa- 
ration of  the  Encyclopedic  Dictionary  of  the  Medical  Sciences,  to 
which  he  contributed  the  articles  on  vessels,  hematoso,  urinary 
secretion,  and  cutaneous  secretion.  At  this  period,  also,  he  began 
le  experiments  which  led  up  to  the  discovery  of  the  digestire 
ferment,  pepsin;  and  the  principles  which  ho  set  forth  on  the, 
subject  are  essentially  the  same  as  are  still  taught^  the  elucidatic 
^of  a  few  details  being  all  that  has  been  added. 

In  one  of  the  theses  attached  to  his  inaugural  dissertationJ 
Schwann  had  opposed   the  theory  of  spontaneous  generationj 
which  had  begun  to  prevail  again,  after  a  general  abandonment 
Spailanzani's  germ  theory.    The  absence  of  microbes  from  prepay 
rations  which  had  been  hermetically  sealed  was  attributed  to  tl 
deprivation  of  oxygen,     Schwann  and  Franz    Schulze  labored^ 
independently  to  disprove  this  view.    Schulze  showed  that  \t;go- 
table  and  animal  infusions  could  bo  preserved  for  months  in  the 
presence  of  air  and  after  renewing  supplies  of  air,  if  tho  air  wfta^ 
first  passed  over  sulphuric  acid  to  kill  the  gorms  in  it.    Schwnnii 
-communicated  to  the  Society  of  German  Natural! 
fcians  tho  results  of  similar  experiments,  and  of  t>i 
he  destroyed  the  germs  by  calcination.    He  explained  pulrefac^ 
tion  as  a  work  of  decomposition  by  the  germs  developing  th«m-1 
selves  at  the  expense  of  the  organic  substance,  in  proof  of  which j 
he  showed  that  arsenic  and  corrosive  sublimate,  which  were  poi- 
sonous to  infusoria,  were  also  the  best  preservatives  agi^-'    '  ■  "ti 
faction-    It  remained  to  be  shown  that  the  calcinatioi 
did  not  deprive  it  of  its  essential  properties  of  sustain  Lra-l 

j_tion  and  promoting  alcoholic  fermentation — for  the  a*ii  .oi-jo  of 
Dntanoous  generation  might  say  that  the  development  of  lifta 
ras  prevented  by  asphyxiation.  Schwann's  y\^vr  was  suat 
rhen  he  found  that  frogs  suffered  no  inconvenience  in  calci 
air ;  but,  when  it  came  to  apply  the  test  to  the  fermentation  < 
Icohol,  no  fermentation  took  place.  ^  '  n  was  not  discoor-^ 
Iged  by  this,  but  proclaiming  a  new  di;  i    _,  that  yeast  was 

organic  growth,  and  working  out  experiments  to  proTe  It, 
LTerted  the  ni  *'     liostile  r*     "  '   *  ' '    *   :    ' 

is  theory.  s  did  nu 

^^JMnpd.    Thoy  had  a  formidable  adversary  In  1  sol 

ferfti  anothr-  *' v  of  fermentation,  and  ridicnled  u  h 

rody.     S'  ,  averse  to  oontrovergy,  made  no 
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Liebi^s  contrftdictions  or  to  Ids  joke.  He  bided  his  time.  It 
came  in  a  quarter  of  a  century,  when  Schwann  saw  his  theory 
extended  to  cover  a  great  variety  of  chemical  and  pathological 
actions,  and  ahnost  universally  accepted;  aud  received  in  1878, 
from  Pasteur,  who  had  carried  it  to  its  highest  triumph,  a  letter 
recognizing  him  as  the  one  who  hml  opened  the  road  by  follow- 
ing which  his  own  wonderful  discoveries  were  made. 

These  researches  might  of  themselves  have  sufficed  to  make 
e  name  of  Schwann  illustrious.     But  they  are  relatively  but 
le  known  because  their  fame  has  been  din^ned  in  the  face  of 
incomparable  luster  of  his  great  discovery  of  the  cell  theory, 
e  publication  of  the  book  in  which  the  basis  of  this  theory  was 
id  down  opened  a  new  era  in  biological  study.    We  might  search 
,  says  Simon,  in  his  History  of  the  Natural  Sciences,  for  an 
pie  of  a  more  radical  revolution  in  the  direction  and  character 
scientific  lalwrs  than  that  which  was  effected  in  1838  and  1839 
y  the  publication  of  Schwann's  histogenetic  theory.    The  revolu- 
tion was  sudden,  aud  triumphed,  we  might  say,  without  resistance. 
As  Henle  has  remarked,  the  scientific  soil  in  which  this  theory 
took  root  and  grew  had  been  prepared  from  two  different  points 
of  view;  one,  philosophical  or  ideal;  the  other,  positive  or  histo- 
logicAL    The  philosophical  preparation  dated  from  the  beginning 
of  the  study  of  Nature,  and  was  illustrated  in  the  propensity  of 
the  human  mind  to  look  for  some  simple  cause  for  the  diversity  of 
[V         M-na.    To  this  we  owe  the  mona<ls  of  Epicurus  and  Leib- 
1  i-n's  philosophy  of  Nature,  and  many  other  efforts  ancient 

and  modem.  On  the  other  side,  certain  histological  researches, 
often  very  modest,  but  coming  close  to  the  facts,  had  prepared  a 
way  for  the  cell  theory.  Robert  Brown  had  discovered  the  cellu- 
lar nucleus  in  1831 ;  Mirbel,  Von  Mohl,  and  Unger  had  demon- 
strated that  the  organs  and  tissues  of  plants  were  at  bottom 
aggregations  of  cells  in  different  degrees  of  transformation, 
s  ri  hafl  been  studying  the  important  part  played  by  the 

!;„... «.  in  the  formation  of  vegetable  cells,  and  had  given  it  the 
name  of  cytoblast ;  and  other  authors  had  foimd  in  animals  or- 
giLDfl  formed  of  cells.    But  these  were  as  yet  only  isolated  facta. 

Schwann  has  himself  told  the  story  of  the  way  the  idea  of  his 
divcovery  first  occurred  to  him,  "One  day,"  he  says,  "when  I 
was  dining  with  M.  Schleiden,  that  illustrious  botanist  spoke  of 
^ttie  important  part  which  the  nucleus  plays  in  the  development 
^Hjf  plAnt-c«lls,  I  at  once  recollected  that  I  had  seen  a  similar 
^^■MQ  in  the  cells  of  the  dorsal  cordj  aud  instantly  appreciated 
^^^Bbztr^*me  importance  the  discovery  would  have  if  I  could  show 
that  it  plays  the  same  part  there  as  the  nucleus  of  plants  in  the 
development  of  vegetable  cells.  It  must  follow,  in  fact,  in  conse- 
quence of  the  identity  of  so  characteristic  phenomena,  that  the 
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cause  which  pnxluces  the  cells  of  the  dorsal  cord  could  not  he 
different  from  the  one  that  gives  origin  to  the  veget'-*  '  MC 
The  two  men  went  together  to  the  amphitheatre  of  :.  .  in 

examine  the  nucleuses  in  question,  and  Schleiden  recogowoi  % 
complete  resemhlauce  between  them  and  the  nuclexises  of  ibo 
cells  of  plants.  "From  that  time/'  Schwann  continues,  "nil  my 
efforts  were  directed  to  finding  proof  of  the  pre-e? 

nucleus  in  the  cell."    And  he  goes  on  to  tell  how 

confirmed  as  his  researches  advanced*  At  the  time  Schwann  thi] 
undertook  to  show  that  all  the  organs  are  of  cellular  c>rigin,  thfl 
structure  of  most  of  them  was  very  imperfectly  known* 
application  of  the  microscope  to  researches  in  animal  hislol- 
ogy  was  of  recent  introduction,  and  evor^'thing  was  to  creiJ 
Schwann  did  not  shrink  from  the  tremendous  task  which  opene 
up  before  him ;  and  what  he  had  done  first  for  the  cartilages  and 
the  dorsal  cord,  he  tried  in  succession  for  all  the  other  bodily  ti»- 
Bues ;  and  in  all  he  had  the  joy  of  seeing  his  idea  confirmed, 

Schwann  came  upon  many  new  discoveries  in  the  course  of 
these  investigations.  He  first  compared  the  eg^  to  a  cell,  and  rec- 
ognized cells  in  the  globules  of  the  blastoderm;  described  the 
stellar  pigmentary  colls,  the  la^-ers  of  the  nail,  the  devt " 
feathers,  the  nucleuses  of  the  prisms  of  the  enamel,  tl.,  ^ 
smooth  and  striat-cd  miisclos,  the  fibers  of  the  dental  pulp^  tti 
cells  destined  to  be  transformed  into  fibers  of  the  ■ 
Ho  called  attention  to  the  envelope  of  the  nervou  ti 

bears  his  name  as  the  sheath  of  Schwann— all  of  which  disooTer 
ies  have  been  confirmed  by  modem  research  armed  with  its  mo 
perfect  technic  and  superior  instruments.  The  theory  of  the  eel 
as  the  primordial  element  of  all  the  tissues  was  hereafter  to  serve 
as  the  Ariadne's  thread  to  the  numerous  investigators  who  devoted 
themselves  to  the  study  of  moiTihology,  and  was  to  help  them 
explain  the  infinite  variety  of  organic  forms.  It  gave  a  de£ 
purpose  to  the  application  of  the  microscope  to  invests "^^ 
anatomy  and  physiology.    It  was  the  foundation  of  mcx  vsi- 

ology,  and  all  the  morphological  progress  accomplif!" 
nearly  the  past  half -century  has  grown  out  from  it.  i—  ,  .  i.rl 
its  having  familiarized  the  conception  of  the  constitutional  unity 
of  living  matter,  and  having  declared  tli 
cell  is  the  product  of  another  cell,  the  dor 
doscent  could  not»  in  the  opinion  of  Edward  Van  Benedeo,  hava 
gained  ground,    K.-^    V         !   n  "    '  deal  anatomy 

and  tho  advance  of  i  grwit,    AoiiDR 

in  another  direction,  it  put  an  end  to  the  tlieory  of  a  si^ecial  viti* 
force,  which  was  in  full  sway  when  it  was  first  promulgatt*d,  ami 
raised  up  that  of  physico-chemical  action^  which  has  taken  ltd 
place.    How  was  it  possible  to  reconcile  the  notion  of  cellc 
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L<Iivi<ltiaUty  with  the  existence  of  a  single  vital  force,  presiding 

er  the  working  of  all  the  functions  ?    It  would  be  necessary  to 

ject  such  a  hypothesis  and  seek  the  reason  of  vital  phenomena 

the  properties  of  molecules  and  atoms,  or  else  to  assign  a 

tal  force  in  miniature  to  each  cell.    Schwann  insisted  that  the 

ihesia  was  l>oth  superfluous  and  insuificient.    He  could  not 

ive  its  existence  unless  it  possessed  the  attributes  of  intelli- 

beings ;  and  preferred  to  seek  the  cause  of  the  final  purpose 

in  nature  in  the  Creator  rather  than  in  the  creature. 

Schwann  was  just  putting  in  press  the  book  containing  his 
xoicrosoopical  researches  and  his  later  results,  when  he  was  in- 
vited, in  his  twenty-ninth  year,  to  take  the  place  of  Windischman 
afl  Professor  of  Anatomy  at  Louvain,  His  position  at  Berlin  was 
leaaant,  but  overmodost,  and  offered  no  near  prospects  for  pro- 
lOtion.  So  he  accepted  the  proffer,  and  prepared  at  the  end  of 
iva  He  had  to  meet  a  considerable  difficulty,  in  the 
his  career  at  Louvain,  from  the  necessity  of  speak- 
ing in  French ;  but  his  lectures  were  successful,  and  still  form 
the  basis  of  instruction  in  microscopic  anatomy  at  the  university. 
Ihiring  his  tenn  here  he  published  a  memoir  on  the  uses  of  the 
the  results  of  which,  while  it  gave  a  new  operation  in  physio- 
hnics,  have  not  been  fully  confirmed ;  applied  Quetelet's 
f  statistics  to  physiological  phenomena;  and  attempted 
,«  artificial  prcKlnction  of  organic  elements. 
In  184S,  Spring,  of  the  University  of  Li^ge,  finding  the  corn- 
labors  of  the  chairs  of  Physiology,  General  Anatomy,  and 
parative  Anatomy  too  much  for  a  single  professor  to  perform, 
••Iced  to  be  relieved  of  a  part  of  his  burden.  Schwann  was 
•elected  to  fill  the  place,  and  was  installed  in  November  of  the 
same  year  Professor  of  Anatomy,  Spring  reserving  to  himself 
the  bniDches  of  osteology  and  myology  till  1653,  when  the 
whole  course  came  under  Schwann's  charge.  Some  opposition 
was  expressed  at  first  to  the  coming  of  a  stranger  to  the  univer- 
sity ;  but  this  soon  passed  away,  for  the  brilliant  reputation  of 
the  new  professor,  the  excellence  of  hb  teaching,  and  the  loyalty 
and  amenity  of  his  disposition  silenced  hostile  comment,  and  won 
hearts  to  him.  In  later  years  he  refused  several  offers  of  brilliant 
scientific  positions  in  Germany — from  Breslau  in  1852,  Wiirzburg 
,d  Munich  In  185-1,  and  Giessen  in  1855,  In  1853  he  exchanged 
e  chair  of  Descriptive  Anatomy  for  that  of  Human  Physiology, 
"and  in  1870  became  an  emeritus  professor. 

Clesaraesa,  order,  and  method  are  described  by  those  who  at- 
tended his  lectures  as  the  characteristic  qualities  of  Schwann's 
Dg.    IT*  ses  in  physiology  were  eminently  demonstra- 

•nd  e>.,  iitaL     Laboratory  work  always  presented  a 

i  attraction  to  him.    He  was  interested  in  the  development  of 
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Bientific  technics,  and  regularly  made  himself  acquainted  with 
new  instrmnent-s  and  methods.  He  had  qualities  of  heart  corre- 
sponding with  the  Buperiority  of  his  mind.  His  pupils  recollect 
the  quiet  good-will  and  fatherly  kindness  which  he  showed  toward 
them,  and  returned  them  with  grateful  demonstrations. 

Although  he  was  actively  engaged  in  scientific  pursuits  during 
the  whole  of  his  long  career,  he  never  mingled  in  the  discuaaionn 
of  the  learned  world  after  he  went  to  Belgium.  During  the  five 
years  of  his  residence  in  Berlin,  his  discoveries  followed  upon  one 
another  like  the  explosions  of  a  piece  of  firo-works ;  :  '  '  *  ^  ho 
great  discoveries  that  made  his  name  illustrious  and  c;  auv 

horizons  to  scientific  thought  date  from  that  time.  After  romov* 
ing  to  Belgium,  he  published  only  one  work,  his  researches  on  tha 
uses  of  the  bile.  He  became  almost  forgotten  outside  of  Belgium^ 
and  many,  not  hearing  his  name  mentioned  any  more,  thought  he 
was  dead.  This  may  be  charged  to  his  aversion  to  personal  con- 
troversy. While  the  cell  theory,  as  a  whole,  was  established,  90xa» 
of  the  details  gave  rise  to  disputes  in  which  he  did  not  care  to  en- 
gage. Believing  that  he  had  reached  an  ultimate  principle  wliicli 
time  would  only  establish  more  strongly,  he  was  willing^  to  let 
details  take  care  of  themselves.  But  he  never  lost  his  interc«t  ia 
the  scientific  movement ;  and,  at  the  time  of  his  death,  he  *iui 
engaged  in  studying  the  influence  of  electrical  discharges  on  the 
development  of  the  lower  beings  in  organic  infusions. 

In  Schwann's  theory  all  the  phenomena  of  life  were  expl 
by  the  properties  of  atoms.    The  cell  was  an  aggregation  of  atoms 
obeying  the  laws  of  nature  as  if  it  were  a  crystal.    Plaii' 
animals  were  aggregations  of  cells,  likewise  machines  desti 
spontaneity.    But  man  differed  from  animals  by  posseBsing  an 
immaterial  element  that  lifted  him  above  them  and    r  -     ^liro 
freedom.    It  was  in  this  way  that  ho  escaped  materi  ind 

kept  himself  in  line  with  the  Cburch,  to  which  ho  submitlod  hi(» 
studies,  having  even  sought  and  obtained  ecclesiastical  appn>vnl 
for  the  cell  theory  before  he  woTild  publish  it.  For  many  yi^rs 
he  was  collecting  materials  for  a  great  phil'  tn 

which  the  cell  theory  should  take  the  propoiv ^-..^nl 

theory  of  organisms.  Beginning  with  the  definition  of  the  atom, 
his  Theoria,  as  he  called  it,  was  to  include  all  the  manifesiaticmf 
of  life.  Psychological  phenomena  and  the  dogmas  of  the  Catho- 
lic religion  were  to  have  definite  places  in  it.  Death  pruvented 
his  begin    ■        ^'*  final  |m  f  ion  of  it ;  and  hi    ^    "  ''     nly 

find  in  li  amanii^  T  seventy-two  & i  Ian 

consideretl  from  the  Physiological  Point  of  View,  as  he  is,  and  as 
he  is  to  be. — Translated  for  the  Popular  Sdeiice  MorUhly  from 
&e  Betme  Sdentifique, 
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nii.i;s  PEa^ENSK. 

lu  the  April  number  of 
Bine  joti  fur  that  a  ecn- 
me  by  Bishop  Vincent 
*'  is  abcolulcly  wiiliout 
I  objeciiooable  wntenwj  is, 
gllke  Herbort  Spencer,  ad- 
>  own  ictf -interest,  witb- 
hen,  ftith  ibo  auurance 
he  happier,  because  more 
quotation  \*  made  from 
of  lectures  on  The  Social  Iq6u- 
uiitUnity.  It  U  I  rathor  than 
^fel  who  flbouU  **pitber  jui^tifjr 
^Krniont  in  rcg:ird  to  Mr,  Spcn- 
ffiiw  it'*  My  reaped  for  Mr. 
>biliiy  a^  a  thhiker  and  hia  ain- 
man  va  so  ^cat  that  I  ihould 
ttbdniw  a  utatement  that  I  felt 
ited  htm  to  tboso  who  may  not 
opinion  of  bitu.  In  seeking 
■  to  Mr.  S(H:Deor,  I  truril  you 
^1'  '  tfionif  to  those  who 
itu  wrong. 
.'•ti  condemn  as  **ab* 
pt  foundation  "  ocoura  after  a 
im<Jtticrin)inattng  charity  **  in 
of  wealth,  and  the  citation 
I  the  liieral  interpretation  of 
''Give  to  him  that  a^kcth 
t  demoralization  of  a  parish. 
this  extnjino  I  name  Ur. 
ft  raprasencatirL'  of  what  I  con- 
kjMMlie  astTefne — the  prapbasie  of 
f  O0«r«e,  I  do  not  mean  that  Ur. 
'  an  absolute  and  unquali' 
'inff  n/>  aeenunl  of  tht 
I  teaching  is,  that  there 
Dpremacy  of  cgoiBrn  over 
%\  ^  each  creature  shall  take 
1  the  erils  of  hid  own  nature, 
from  ancestry  or  tho»c  due 
modtfioations,"  ^nd  that 
DS  tntist  take  precedence  of 
"  <Dau  of  £thics,  pp.  ISe, 
ftdruoM  two  i^uppomions : 
[<d(lMn  pursues  Am  own  hap- 
not  to  the  diiritnerU 
out  aethc  eoneem  fur 
r**thAt  each,  instead  of 
happiness  tho  object  of 
Mr  fiapfHn^sB  of  othfr»  the 
ttlt**:  tad  ar^es  that  the 
p(tt«M  would  not  be  greater 
1  (Data  of  Ethic5,  p.  227). 
ney"  in  the  doctrine  ex- 
Chcitiian  maslui  —  "  Lore 
^f  as  yourself"  (Data  of  Ethics, 
lis  condtx^lon  Is  that  "general 
s  to  be  acbieve^l  rnainfv  through 
^porauit  of  tAsir  ouw  hapjiiaess- 


ea  by  individuala ;  wliilc,  reciprocally,  the 
happhiesees  of  individuals  are  to  be  achicred 
in  part  by  their  pursuit  of  the  gtueral  hap- 
pine«8"(Data  of  Ethics,  p.  SS8).  U  not  tbo 
center  of  concern  here  for  each  one  hi*  oton 
happiness,  with  only  f>  mucA  regard  for  tho 
happiness  of  others  «  it  likclif  to  rrjtcct  hap^ 
pintm  vpon  himael/f 

Mr.  Spencer  alwj  i*nyg  :  "The  poverty  of 
the  incapable,  the  distresses  that  come  upon 
the  imprudent,  tho  starration  of  the  Idle,  and 
those  bboulderiags  aside  of  the  weak  by  the 
Btroug,  which  leave  so  many  *in  shallows 
and  in  miseries,'  are  the  decrees  of  a  large, 
far-seeing  bencTolencc.  It  seems  hard  that 
an  uDskillfulnesa  which  with  all  his  efforts 
he  can  not  overcome  should  entail  hunger 
upon  the  arti:*an.  It  seemi  hunt  that  a  la- 
borer incapacitated  by  sickness  from  om- 
peting  with  bis  stronger  fellows  ebuuld  have 
to  b^  the  resulting  privatioiu  It  seema 
bard  that  widows  and  orphans  should  be 
left  to  struggle  for  life  or  death.  Ncvertbe- 
ioss,  when  regarded  not  separately,  but  in 
connection  with  the  interests  of  universal 
humanity,  these  har^b  features  are  seen  to 
be  full  of  the  highest  t>etieQcouoe — the  same 
beneficence  whirh  brings  to  early  graves  the 
children  of  diseased  parents,  and  singles  out 
the  iow.spiritcd,  the  intemperate,  and  the 
debilitated  as  the  victims  of  an  epidemic" 
(Social  Stfltlca,  p.  S54).  In  the  foregoing 
paragraph  Mr.  Spenoer  has  Inoladod  iyp«s 
of  all  the  objects  of  human  charity.  He 
himself  ssys  (p.  ASG) :  "  At  first  sight  these 
considerations  seem  conclusive  against  all 
relief  to  the  poor — voluntary  as  well  as  oom- 
pul.^ury ;  and  it  i?  no  doubt  true  that  they 
imply  a  condemnation  of  whatever  private 
charity  enablod  the  recipients  to  elude  the 
urKV^sititSii  of  our  social  existence."  He 
"  makes  no  objection  "  lo  '*  helping  men  to 
help  themselves,"  *•  counu-nancea  U  rather," 
but  be  shows  no  concern  for  ifaone  who  need 
oar  charity  because  they  eon  not  help  them- 
selves. 

In  another  bfjok  he  cays,  "  It  mny  bo 
doubted  whether  the  maudlin  philanthropy 
which,  looking  only  at  direct  initi^'ationa, 
ptTsistenlly  ignores  indirect  ml^chief.s  does 
not  inflict  a  greater  totul  of  misery  than  the 
oxtremesi  tefishncss  inflicts"  (Tho  Study  of 
Sociology,  p.  34a).  But  all  charity  inspired 
by  penumal  sympathy  looks  mainly  to  "di- 
rect mitigations,"  and  overlooks  those  "indi- 
rect niisclilcfa"  which  the  aid  of  the  inferior 
is  likely  to  produce.  The  "  extreroe«t  self- 
ieihneM"  would  seem  from  this  presentation 
to  be  better  than  interference  with  that 
'•  l«rge,  far-seeing  benevolence "  which  Mr. 
Kpencor  sees  in  the  operation  of  the  law  of 
cousequenosa. 
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I  om  not  qIodc  in  ray  view  of  Mr.  Spen- 
cer'*  teaching  ti|Kin  thbi  point.  In  bis  criti- 
c'lHiu  of  The  Man  vertu*  llie  State,  in  The 
Popular  Science  Monthly,  vol.  xxvii,  p.  170, 
I'rof.  de  r^veleye  says,  "  Tlie  law  that  Mr. 
Ilerlion  fe'pvoct'r  dobircft  lo  adopt  '\%  siinpl}' 
Iiarwlu'a  law — the  ?urvival  of  the  tiittsit." 
On  pft^  )  72,  after  citing  a  pa^iftgc  explaining: 
thti  luaiiner  iu  which  uutural  fiftection  among 
ala   is    accoiiipliithe'i,    M.    de   Lavi'Ivye 

lis,  "  This  is  the  ideal  order  of  things 
which,  we  aro  told,  ought  to  prevail  in  hu* 
man  fiocictics.**  In  hi:4  Rejoinder  Mr.  Spen- 
cer ovatleei  thi»  by  (having  that  hin  iSodnl 
Statics  waa  wriu«^n  in  1851,  white  Darwln'a 
Origin  of  Species  wa*  written  in  1869.  This 
\%  Mtisrat'torj  so  far  as  the  etpn.'jt!*ion  "sur- 
viral  or  the  littedC"  id  ei^peeiaU;  ^^Darwin*B 
law,"  but  the  principle  ie  involved  in  the 
operatiou  of  the  *'  large^  far-secini;  benevo- 
lence"  which  kilU  otT  the  weak  and  bclplCM, 
by  whii1«vur  ntitue  it  tu  dei^ignaleU.  Mr. 
Spcnt'**r  dfies  not  ^eein  to  onroplHin  of  M.  tie 
Lavcleye'a  imputatJon,  if  the  Utter  meaiu 
*'lhe  Burvlval  of  the  induAtiially  superior, 
A  thofle  who  are  fittest  for  the  r^'q^i^^^ 
lU  uf  social  lire."  I  understand  Mr. 
Spetii'cr  U»  oppose  cnrrviiig  the  atrugglcs  of 
the  "tiMith  and  rlnw  "  period  into  our  indwB- 
trinl  era,  but  thut  ho  \?>  witling  Co  pemtlt  the 
operation  of  tlu-  pri[iei[tle  uf  natural  selection 
with  more  civilized  wenpoiiH. 

In  hit  Rejuiuder  to  M.  de  Lavcleye,  Mr. 
Spencer,  after  gpi-aking  of  the  dihtribiitiou 
of  aid  by  tho  G<.vi'mnicnt,  miyji,  "If  others, 
in  their  private  capadtiea,  arc  prompted  by 
affcciitm  to  pity  or  to  mitigate  the  evil  re- 
BultB,  by  ail  mcrtn?  lei  thorn  do  kg";  but 
this  adbumes  the  tone  of  mere  sufferance 
when  he  Immediately  adds:  "No  power  can 
rqnitnbly/»rrt»r7i/  tbern  from  making  effortfl, 

giving  money,  to  diminish  the  sufTerinjcfl 

the  unfortunate  and  the  inferior ;  at  the 
tanie  time  tli&t  uo  iMiwer  can  equitably  co- 
erce them  Into  doing  m,**    I  under«tand  thi« 
to  mean  that  there  i*  no  right  in  \^v-  -">' ■  ''i 
Interfere  with  private  charity,  If 
moved  to  it.     In  another  pinoe  ^t 
eays  (p.  189),  •*  Without  wihing  i'>  c-  imi 
philanthropic  action,  but  quite  Oi»iii..i.i^M-.i, 
I  have  in  varimis  places  argnod  that  philan* 
thropy  will  belter  achieve  Its  ends  by  non- 
govcmroenial  ineani^  iban  by  covemmental 
means.**      I    underhand    by   tiii-*   that    Mr. 
Ppenccr  has  no  wijih  to  "rrtfr'Jtn'*  i.l>ilnn. 
thropy,  and  be  belicvos  the  vob.: 
bi'tter  tbun  tlir  c<»mpulsory  ;  but  I. 
oUim  any  wish  to  prmnMr  rAarlti/^  and  the 
kind   of    "pbilanthrupy "  he    )%n*    in    ndnd 
foriiis  to  t>c  only  such  a«  i- 
bU  other  doctrines.     As   l 
pl.uv.,..!..,.....  :.   1......   „.,.-... 

i' 
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rvality  i»  a  '^^Urgi 
"InevitnMv,  th^^n, 
with  w 
Out  tt>> 


i  with 
true  ' 


thin   law    in   ■ 

<^r  of  a  apccica  fdkcj  , 
otfM  mature  ;  and  to 


virtue  of  which  the  progeny  of  each 

bcr,  parti'^iparinn   in   it?  natiirr,  aJso 

such  ci>- 

raUM  thf 

further! 

and  /mm 

this  U   1.  .. 

beings'*  (Oft!:: 

1   have  tin 
wluch  my  i'tutemti 
reeta,     1  think  hv  ■ 
tx^liance  as  tL> 
and  that  be 

known  in  thr  h.^iu  h:-      1 1: 
it.     The  que»:ion  U  not  now  nh«rih«r  h*  m^ 
ripbt  or  wrong,  but  wht-ther  or  not  %hifl  h 
his  teaching.    I  am  aware  that  my  wonls 
can  bo  so  intcrpi-eted  as  tn  d  pTcitmi  Mr. 
Rpenoer  as  iudifferent  to  \  -u^*  otScr  | 

than  hihioetf,  but  Ihal    ;  Jivmtiinjc. 

ile  ditttinguifih'S  hetwotii  lu-nnc  "  f<»  /A# 
dHrirjiCfU  of  offttrt^^  ond  a^.tinf*  '*  inlMow/ 
nrinf  coficcm/or  olhfrif'"  '^'•''^  ■•'  Ethict,  p. 
227),  and  I  use  the  word  ■  coe>ecra 

for  others*'  in  hie  own  ^<  t<'U  thisk 

the  word  "active"  modifier  the  mtanlnx  la 
any  important  way,  I  am  willing  to  snin^ducv 
it  in  my  rteutrnce^  if  I  can  be  ansurrt)  that 
"concern,'*  which   ia   but   pawive  ajad  a- 1 

active,  b**"  "•  ■  ■ ■-■  -      Otberwlie  ibc  w 

pres-'ioii  .  "  i«  a  pleonamu. 

Mr.  >,  K*  is.  a-   I  hiifFTirH 

It,  that,  ii  cmch  looks  out  w>  t  i4f, 

tlien  oil  will  be  happy,  nt   1.  ■  t^ 

"adaptation*' has  t. 
has,  no  amount  of 
sociitfce  in  their  bciti^i   c:iu  |>u^yi<  . 
tbcir  happinetiS. 

Very  respectfiiHy  yours, 

Oatip  J.  QtUL 
UarraiaiTT  or  Boiiiuaria, 

ltoaamKa,N.  Y^JpHil%\r 


TITE  -  t:tXK}|C. 

JCdttor  Pojttilat 

Pin:  In  reply  to  the  >  '-    OoMiff 

I.indenthnl  (vol.  itTTvi.  t  -^ticinaf 

my  remix  '  -av 

pension  .-*  M 

make  tti  km  . 

1  do  :  t  all  nsoaaaary  Omi 

of  i 


till- 
ertii 


de '  1  ■ 
fotinU  al 


I    mrr   »?rnpiT  s'j   tit- 

up  to  iti  prtaeixi  pofaift  m 


EDITOW 


ttr 


•>'>iir:  gircn  a  suffl- 
loftd  reUciro  to  the 


mn  $nd  method  of  ooofitruc- 
_   _    Mi  to  the   possible    euspenAioo 
•  of  tho  future. 
rvgtn)  to  the  rcmuadcr  of  Mr.  XAa* 
&!*•  leUcr :  A  bridge  to  bo  .«tAl>le  aor) 
flUSd,  In   the  aagiMeriog   tuoanint;  of   tlic 
i.iifti  Vm-  »n  il*>»i rf.fi!   ihjit  iiudor  an? 
I  nge  of  form 
joaan  wbolo 
fi>l  u»  fiartj,  oliicr  ihait  ikat  due  lotbe 
lity  of  the  malarial  uped. 

Biwpon*'  ■     .  ai  we  know  it, 

of  a  tl  lU  or  cable  from 

the  rvaiiv.^.  .- 
heaT7  moving 
irci^ht  of  tbtf  bridge,  and  tbe  form  T»f 
tht  curve  aftiutneil  bj  tbie  chain  or  cable 
will  cbaoge  with  each  chan^  in  tho  fioifitioD 
of  Um  Undj  and  the  bridge  can  not  be  oatled 

mere  f»ct  that  tbc  inTcrioi  arch  in 
I  equilibrium  while  the  upr-^ht  arch 
,  has  absolutely  do  bcnring  iipnn  thU 
,  when  WB  consider  the  fnroa  of  the 
rials  that  arc  uaed  in  rach  case.     I  ad- 
nt  that,  if  the  steel  archer  of  the  dt.  I^ouis 
wcrt!  iuTcrtcd  and  braced  and  coua- 
braocd  In  •  cannner  sItniUr  to  that  mado 
at  prfisctit,  the  l>rid;ve  wouM  ht  as 
,  etc,  as  the  prwvut  bridge ;  but  cer- 
^HOt  if  the  Terticat  and   Uteral   brac- 
»  di«peniMid  with,  and  i»imply  a  chain 
tftuied  for  tbe  prc3ont  compreAsion  arch. 
b,  howcrer,  impo»^ihIt•   to  stitc  the 
allTo  lucHcfl  of  dlffcivnt    hridj^o  designs 
lihortt    faking  Into  aLxount  iho  Icnpth  of 
and  to  a  tcreai  eitcnt  the  question  is 
1  by  the  relation  that  cxhu  between 
load,  oonsistins  of  wei;;ht  of  the 
bddgi^  Aod  th«  Ut«  load,  ouoslsting  of  tbe 


Iridge 


passing  train,  etc  The  following  may  be 
taken  as  the  roaximani  coonocoic  lengths  for 
railwa/  bridges  of  Iron  or  steel : 

PUt«inn]»r» flOfbot 

Blreted  Utnc*. jfto    " 

rin  oo&n<>ct<><l   with    puallal   dionla   or 

ftrchvd  top  chord ft50    ** 

Ouitllover. |,xaO    •• 

Biupaniloo,  orar.... 1,100    ** 

When  the  suspension  brid?;i;  reaches  such 
a  size  that  the  weight  of  anv  probable  load 
that  maj  come  upon  it  !•>  nothing  as  com* 
pared  to  its  own  weight — 'as  would  be  the 
ca^e  in  tbe  proposed  suspension  bridfre  ex- 
tending from  New  York  to  Jersey  City,  lio- 
stgQod  by  Mr.  Lindcnthal,  with  a  central 
span  of  ^6fi0  fect^thcn  much  that  has  been 
said  here  in  regard  to  the  instability  of  sus- 
pension bridges  will  not  apply,  owing  to  the 
fact  that  under  no  drcumstanoes  would  It  be 
possible  to  so  load  a  briilgc  of  such  dimen- 
sions that  the  load  would  bt>ar  even  an  ap. 
preciable  value  to  its  own  weight. 

One  word  more  in  regard  to  "  the  popu- 
lar and  fashionable  misoonocpiion  as  to  the 
merits  of  the  cantilever  bridge."  It«  greater 
deflc*.-tioo  is  due  simply  to  the  fact  that  it  is 
in  the  form  of  a  girder  fastcntMl  at  one  end 
and  strained  over  a  pier,  and  does  not 
amount  to  a  demerit  in  the  principle. 

If  1  understand  Mr.  Lindonth art)  use  of 
the  expresMon  '*all  other  things  bt'ingequal," 
etc.,  correctly  to  mean  vertical  and  lateral 
bracing,  etc..  practically  cverrthlng  never 
could  be  equal ;  and  the  cantilever  bridge, 
within  the  iimiia  of  tpan  ffivim^  is  in  every 
way  superior  to  the  su^pen^ion  bridge  as  a 
modern  railway  bridge.     Respectfully, 

Cbaru-^  Davib  Jamesox. 
Iowa  Cin,  AprU  8,  IS90. 
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9»  MM.  SPSyaSB   TXCULCATS  SKLT- 

issNxssr 

WE  print  in  our  present  number  a 
letter  ttom  President  Darid  J. 
II,  of  the  Baptist  University  of  Rooh- 
T.  Id  which  an  attempt  is  made  to 
\fj  the  statement  contained  in  bia 
ik  un  the  Social  Influence  of  Chris- 
ilty,  and  reproduced^  with  the  annc- 
tkm  of  Btahop  Yiooent,  in  TbeChantau- 
^ftfi,  th8(  Kr.  Spencer  **  advices  us  to 
fellow  oar  own  self -interest,  without 
ooooom  for  others,  with  the  osaaranoe 
that  all  ^i^t  thus  be  happier,  becanse 
more  nt.^    If  snch  a  statcnu-nt 

fxrald  ...  ^^,.ued,  Prealdent  Hill  would 
doobUcM  bo  highly  i|aallfled  to  perform 


tbe  taafc.  He  has  a  high  refipect,  be 
tells  ua,  for  Mr.  Spencer^s  *'  ability  aa  a 
thinker  and  dncerity  aa  a  man  '^ ;  and  we 
may  presutne  that  this  high  opinion  baa 
not  been  formed  without  adequate  study 
of  Mr.  Spencer's  works — anoh  a  study 
06  would  give  araplo  comniand  of  illua- 
trativo  passages  in  such  a  discussion  aa 
thepresent.  The  question  now  is:  Uaa 
President  TIill  proved  his  case?  Has  he 
ju9tifle<]  the  dumnging  remark  made  by 
him  in  regard  to  Mr.  Spenoer'a  ethical 
syat«mf  We  venture  to  say  that  ho 
haa  not  done  so,  but,  on  the  contrary, 
baa  signally  failed  in  his  attempt.  The 
reason  Ih,  that  the  facts  are  against  him. 
Whether  he  is  fnlly  aware  how  much 
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the  facts  are  against  him  is  a  question 
we  do  not  nudertako  to  doctde ;  but  it 
sooraa  to  ufl  hardl;^  probable  tbat  be 
would  even  try  to  tnaintain  his  presoat 
ptosition  if  thoroaghlj  mtoruied  oa  itio 
point  at  issue. 

Dr.  Uill  tolls  QH  tbatf  in  Uie  leotnre 
in  whioh  the  paaaago  ohiillc*Dgod  by  ob 
occurred,  ho  was  drawing  auvntion  to 
the  two  hurtful  uxtronies  of  undiscrimi- 
nnting  charity  and  complete  egoism,  as 
represented  by  Herbert  Spencer;  and 
that  it  wait  thus  that  be  came  to  eay 
tbat  **  eome  couugolors,  like  Herbert 
Spencer,  advise  ua  to  follow  our  own 
Bolf-interesl  witboat  concern  for  others, 
with  the  asBuronce  that  all  will  be  thus 
happier  because  more  independent.'^ 
Tbe  intention  to  make  Mr.  Spencer  the 
rcprcsoutative  uf  a  more  or  less  repul- 
sive moral  doctrine  is  ibos  avowed. 
What,  then,  is  the  proof  that  Mr.  Spen- 
cer advocates  any  such  doctrine?  Dr. 
Uill  points  us  to  u  passage  in  which  Mr. 
Spencer  uses  tome  <^  th^  icortU  em- 
ployed to  summarize  his  teaching.  But, 
in  the  paaaage  la  question  (Data  of 
EthioBf  page  SST),  Mr.  Spencer  is  not 
giviug  any  counsel;  he  is  simply  mak- 
ing two  siipposiUons  and  drawing  a 
cx>nc]usion  from  each.  These  ore  his 
words:  "Suppose  that  each  citizen  pnr- 
Bues  hia  own  happinesfl  iodopcndently, 
not  to  tbe  detriment  of  others,  hnt  with- 
out active  concern  for  others ;  then  their 
united  happinei^a  constitutes  a  certain 

■jHun — A  certain  general  happiueea.  Now 
■Dppofle  that  eaoh,  instead  of  making  his 
owQ  happine£8  tbe  object  of  pursuit, 
makes  the  happiness  of  others  the  object 
of  pursuit ;  then  again  there  results  a  ecr- 
In  0um  of  happinetts."    lie  goes  on  to 

flbow  that  it  U  impossible  any  general 
gain  could  result  from  tbo  neglect  of 
one^s  own  happiness  in  the  pursuit  of 
Uiat  of  others.  What  pn)Of  is  there 
ber«  that  he  would  not  wish  us  to  in* 
tere«t  ourselves  In  tbe  welfare  of  our 
neighbors?  The  whole  drift  of  the 
chapter  (entitled  Trial  and  Oompro- 
mUe)  In  wMch  the  abovo  tuMange  is 


found  is  to  show  that  flb«oIut«  tgoHia^ 
and  absolute  altmiaro  alike  defeat  tbe 
ends  in  view:   the  absolutely   egixistie 
man  fails  to  make  himnolf  happy,  and 
the  absolutely  altruistic   niitn   filla  (o 
moke    utbcTS  happy;     tkertff^f^   SOCDDI 
oompromiKu  betwec^n  the  two  prioci|te| 
is  noceasury.    Not  to  go  any  ftirthcr] 
than  tliis  we  find  Mr.  Spencer's  poajtioa  ( 
sufficiently  defined.     He  does  not  %taxA, , 
as  Dr.  Uill  would  hava  Ida  r«ad«n  ht*  \ 
lieve,  for  ^*  the  emphasts  of  egolnn**: 
what  he  emphasizes,  and  that  over  aodl 
over  agiUD,  is  the  necessity  for  a  d«»| 
blending  of  egoism  and  altmisxn. 

But  Dr.  OiU  has  other  proofs  He  j 
quotes  Mr.  Spencer  as  saying  that  th«Te  j 
1$  *^a  permanent  supremacy  of  egoi«ni| 
over  altruism.*'  True;  and  how  docal 
Mr.  Spcnoer  exi>1ain  tbe  words  f  Let  ual 
quote :  ^*  The  nets  by  which  each  malft- 1 
talus  his  own  life  must,  speaking  g<iiHr-| 
ally,  precede  in  imperatireuew  all  < 
acta  of  which  he  is  cfipnble,  ,  .  , 
acta  required  for  eoutir 
tion,  incJoding  the  fnj-  . 
achieved  by  such  acts,  arc  the  ftrtt  re^«l-l 
sites  to  universal  w^elfare.  Coins  each  I 
duly  cares  for  himself,  his  oar*  for  aQ.| 
others  is  ended  by  death ;  nnd  if 
thus  dies,  there  rcmuiu  no  others  t 
cared  for."  Then  follow  the  wvrdal 
which  Dr.  Hill  relies  on  to  help  hi«l 
case:  **This  permanent  sapremAor  of 
egoism  over  altruism  is  fortlier  nud 
monife/^"  etc.  Kow,  here  w«  IksT* 
fully  exjjlainod  that  by  "suprvnac^  "  iai 
meant  priority  in  time  and  preeed<or«J 
in  biological  importance.  How  b 
to  be  twisted  into  an  exhortation 
follow  our  own  s^^lf-interest,  with 
concern  for  others  "  f 

Dr.  Hill  further  amcrta  Mr.  Sp«BO«r'^ 
teaoliing  to  be  that  '*  «taoh  oreatore  \ 
take  tlie  benefits  and  ovila  of  ila< 
nature,  bo  they  those  doHred  fKim  iik 
oostry  or  tboae  doe  to  nelf-prodn^dl 
modifications."     This   is  not  quite  eor- 

nc<i 

Spttsotfr  dot»  not  «ay  tiufc  **  ««efa  ctmi^ 
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ore  shAn,**  etCL,  bat  that  there  i»  a  law  in 
ikaUurt^  which,  however  it  may  be  qtiali- 
I  ■    flaJ,  oan  not  be  essentially  changed,  that 
^H*  mM  «r#atur0  $hall^^  eto.    The  distiuo- 
^Hkvn    la    not    without   importance ;    as 
^^■uuted  by  Dr.  Hill,  Mr.  Spencer  seems 
^Ho  ba  laying  down  a  law  in  the  spirit  of 
f«  Icgialator,  wbereaa  he  \b  ooly  announc- 
ing a  law  In  the  tone  of  a  dlscoyerer. 
Kow,  if  Dr.  UiU  does  not  believe  tbere  is 
any  such  law  as  Ur.  Spencer  announces 
and  formolAtos,  let  him  say  so ;  the  con- 
troTersy  will  then  torn  on  tlie  interpro- 
fation  to  b«  given  to  the  litstory  of  nian- 
klod*    Bot,  a^in,  let  Mr.  Spencer  ox- 
pUa     himsdf :     **  Any     arrangements 
whieh  f&  ft  oonnderable  degree  prevent 
aaporiority  from  profiting   by  the  re- 
wards of  ■nperiority,  or  shield  inferi- 
ority- from  the   evils  it  entails — any  ar- 
rangements which  tend  to  mnko  it  as 
wisU  to  b«  inforior  as  to  he  superior — are 
arraagemMita  diametrically  opposed  to 
tb^  progr«0s  of  organization  and   the 
rMeblng  of  a  higher  life."    Is  this  trae 
not?    Again,  is  it  true,  or  not  tmo, 
lat  "  general  happiness  is  to  be  achieved 
inly    thrungh    the    adequate    pursuit 
Oieir  own  happiness  by  individuals; 
reciprocally,  the  happinesses  of 
oals  are  to  be  achieved  in  part  by 
imrsait  of  the  general  hAppineea"? 
7aay  it  is  tmo;  but  we  do  not  agree 
ith  Dr.  Hill,  who  says  thot  *'  theceuter 
concern  for  each  one  is  here  his  own 
.appln<>8e,  with  only  so  much  regard  for 
th«  happlDcsa  of  others  as  is  likely  to 
reflect  bappia«as.**    Mr.  Spencer  is  not 
dtMOfldng  "  the  center  of  concern,'^  but 
til*  bosl  oonditious  for  the  production  of 
bappineas ;  aud  his  positioo  can 
be  traversed  by  showing  that  the 
ions  be  assorts  to  be  the  best  are 
b«fii.    Unleafl  this  con  be  done, 
U  tho  uae  of  talking  alK>ut  **  the 
of  eoDoem  "  1    It  will  be  observed 
e  oarefnl   reader  that  what  Mr. 
;C«r  postnlatcs  in  the  first  half  of 
the  aboT*  sentence  is  ad^uAte  pursuit 
(mc*s  own  happiness.     The  word  is 
ell  and  happily  oho8«n,  and  gives  the 


kef,  wo  may  say,  to  the  whole  thought 
ct  t!ie  writer  on  the  point  involved. 
The  adequate  pursuit  of  one's  own  hap- 
piness is  one  thing;  the  inordinate  or 
aelfish  pursuit  of  it  is  quite  another. 

Dr.  Hill  quotes  a  passage  from  So- 
cial Statics,  and  draws  from  it  the  con- 
clusion that  Mr.  Spencer  **  shows  no  con- 
cern for  those  who  need  our  charity 
because  they  can  not  help  themselves." 
The  conclusion  is  not  justified,  in  our 
opinion,  by  the  text.    On  the  contrary, 
the  whole  passage  is  expressive  of  sym- 
pathy with  suffering,  and  there  is  noth- 
ing in  Mr.  Spencer^a  system  to  check  the 
relief  of  sufi'eriug  except  where  to  do  s»^ 
would  bo  to  entail  greater  snbsequenf 
aoffering.    Quoting  from  Mr.  Spencer  ft] 
passage  in  which  ho  says,   "Without 
vrishing  to  restrain  philanthropic  action, 
but  quite  contrariwise,"   etc.,  Dr.   Dill 
comments  on  it  ns  follows:   ''I  under- 
stand by  tliis  that  Mr.  Spencer  hoa  no 
wish  to  reatroin  philanthropy;   bat  hft" 
does  not  claim   any  wish  to  promote 
charity."    We  certainly  do  not  so  under- ■ 
stand  the  words  ** quite  contrariwise";] 
we  think  thoy  do  imply  a  desire  on  Mr. 
Spencer's  part  to  promote  any  charity' 
that  will  bo  truly  philanthropic  and  not 
hurtful  in  its  effects,    "  As  ho  views  it," 
aays  Dr.  Dill,  "  true  philanthropy  is  1 
erpresaod    by    non-interferenoe."    Mr.] 
Spencer  has  never  sold  anything  to  Ju^ ' 
tify  this  remark;  but  he  has  said  that 
non-interference  is  bettor  than  a  goo«l 
deal  of  the  interference  that  colls  itself 
charitable.   Dr.  Ilill  tells  us  in  oondusioa 
that  he  is  aware  that  his  words — thosol 
referred  to  by  us  last  month — "  cnn  he 
so  interpreted  as  to  represent  Mr.  Spen- 
cer as  indifferent  to  human  l>eing3  other 
than  himself;  hut  that," ho  adds,  "is  not  . 
my  meaning."    If  Dr.  Ilill  was  awa/D,J 
when  ho  penned  the  words  In  question, 
that  they  could  bo  so  interpreted,  ho 
should  in  common  falruesa  have  guarded 
against  such  a  misapprehension.    If,  on 
the  other  hand,  he  baa  only  now  become 
aware  that  thoy  are  open  to  a  wrong  in- 
terpretation, ho  shonld  hasten  to  say 
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that    be  shoald  not   luve  used    sQoh 
vrordfl. 

Up  to  this  point  we  have  been  exam- 
ioiD^'  what  Dr.  Hill  offers  as  bU  prooCi 
that  Herbert  Spencer  adTi3ea  aa  "  to  fol- 
low our  own  iotoreat  without  concern 
for  others  *' ;  it  remainfl  now  to  glance 
at  a  few  of  the  uumerous  passages  which 
show  in  the  tnoat  positive  and  concla- 
aive  manner  that  Uerbort  Spenc«r  holds 
DO  snch  principio  aa  that  impnted  to 
him,  bnt^  on  the  contrary,  earnestly  de- 
sires that  we  ahoald  concern  ourselves 
for  one  another,  and  that  sympatby 
should  govern  in  all  human  relations. 
It  is  very  singular  indeed  that  these  pas- 
aagos  should  have  missed,  if  they  did 
miss,  Dr.  Qiira  scrutiny ;  and  more  sin* 
gular  stillf  if  he  was  cogniKout  of  tbem, 
that  he  should  not  have  considered  tliat 
any  of  them  had  a  bearing  on  the  ques- 
tion at  issue.  We  most  devote  the  re- 
mainder of  onr  apace  mainly  to  qnota- 
tiona.  To  show  what  be  understands 
by  moral  raotiveSf  Kr.  Spencer  aaya 
(Data  of  Ethics,  page  121):  "The  man 
who  is  moved  by  a  moral  feeling  to  help 
another  in  diflfioulty,  does  not  picture  to 
liiinHt*lf  any  reward  here  or  hereafter, 
bat  pictures  only  the  better  condition  he 
Is  trying  to  bring  abontw  One  who  Is 
morally  prompted  to  fight  against  a  so- 
cial evil  has  neither  material  benefit  nor 
popular  applause  before  his  mind;  bat 
only  the  miflchiefs  be  seeks  to  remove, 
and  the  increased  well-being  which  will 
follow  their  removal."  Then  take  the 
following  as  indicating  his  ideal  of  sooial 
life;  "A  society  is  conceivable  formed 
of  men  living  perfectly  inoffensive  lives, 
scrupulously  fulfilling  their  contracts, 
and  efficiently  rearing  their  offsprin^f, 
who  yet,  yielding  to  one  another  no  ad- 
VADtages  beyond  those  agreed  upon,  fall 
»hort  of  that  highest  degree  of  life  which 
the  gratnltoufl  rendering  of  aervicee 
makee  possible.  .  .  .  Tl)o  Diint  of  ero- 
lotion  of  ooodnct  U  consequently  not 
reaohed  until,  bcyoad  avoidaaco  of  di- 
rvriand  indirect  injuries  to  others,  thora 
aro  epuntancotui  cfforta  to  Auther  the 
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welfare  of  others^'  (Data of  £tUci^pagt 

147).   "fiymt     '     '     lie  root  of  both  Ja*- 
tioe  and  beu^  '  (do.,  page  HB). 

Any  one  wishing  to  know  what  icopf 
Ur.  Spencer  allowed  to  tb«  altruit^ 
principle  would  naturally  tnra  to  the 
chapter  in  his  Data  of  Etlncs  vntitM 
Altruism  vfrsvi  Egoiaro.  Dr.  UiU  did 
net  find  it  in  the  interest  of  hia  argt- 
ment  to  make  any  quotatiooa  from  tSiai 
ciiapter ;  we  mast,  therefore,  be  aOowtd 
to  produce  a  few :  **  That  any  od«  aiboald 
have  formulated  his  experience  by  aay* 
ing  that  the  conditions  to  succeaa  ere* 
hard  heart  and  a  good  dlgestioo  b  mar- 
velous,  oouaderingthe  many  prouAi  tb*t 
snccess,  even  of  a  material  kind,  grottif 
depending  as  it  does  on  the  good  offic«a 
of  others,  is  farthered  by  whatever 
at^e  good-will  in  others.  The  contract 
between  the  prosperity  of  ttioee  w 
but  moderate  nirOities  join  natnrcA  v1 
beget  friendships  by  their  klndllfli 
the  adversity  of  those  who,  tlioogb 
sessed  of  superior  facultiea  and  graalir 
acquirements,  arouse  dislike  by  tbclr 
hardness  or  indiffercnoe,  should  forco 
upon  all  the  truth  tliat  egoistic  en^jOij* 
menta  are  aided  by  altruistic  acUooik 
Tliis  increase  of  personal  benefit  aeUend 
by  benefiting  others  Is  bot  partly  aehWred 
where  a  solfixh  motive  prompts tbe •MB* 
inc-ly  oneelfi^h  act ;  it  1«  fully  adilcvcd 
only  when  the  net  is  really  TiiiMlfiib» 
.  .  .  Thnee  (services)  v 
than  eqnivuleols  are  Ll> 
by  any  tbongbta  of  6qQWal«D<A.  For 
obviously  it  is  the  a[>ootana«iia  oatflvv 
of  good  nature,  not  in  the  larger  aeta  of 
life  only,  but  in  all  tts  deUils,  whldi 
generates  in  thoso  anmnd  the  aitadi* 
ments  prompting  nnstioted  beactt^ 
lenoe"  tpago  211).  Kot  bad  for  %  taan 
who  is  credited  In  &D  ortlcU  wriUftik  bjr 
a  college  preeldent,  and  •♦lect«d  by  a 
bishop  for  the  reading  of  yoaag  p«of4a 
whose  *'  '  <6nna» 

tion,  w  i  -"w  onr 

own  Intcrwi  wii;  tb- 

ers"!     Not  so  buii  .....    ..      .-  wa 

contrast  early  poetry,  ooonptcd  aaidly-j 
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with  WKT  and  pratifjing  the  eavage  in- 
idocCa  ^7  ■M  of  bloody  victo- 

riac^  vUb  v  of  mcKiem  times, 

IB  vhjcli  Uie  ftao^inarj  forms  bat  a 
small  part,  while  a  large  part|  dealing 
With  the  goDtler  affectiooaf  enlists  the 
UmILi^  of  readers   on   behalf  of   the 

WMk,  we  are  shown  tliut,  with  the  do- 

^^blopment  of  a  more  altruistic  nature, 
^^Bore  haa  been  opened  a  sphere  of  en- 
^Bnyraent  inaeoeMible  to  the  oalluoa  ego- 
™»m  of  barbftrotiB  time«"  (page  210). 
We  have  market!  many  other  paaaages 
tot  ^oUtion,  not  ia  tbo  Data  of  Ethics 
akni%  bat  in  other  works  of  Mr.  Spen- 
ccr'tf  M  well,  bat  oar  limits  forbid  the 
of  them.  Enough  has  been  pro- 
however,  to  prove  to  any  nn- 
iodioed  reader  thut  the  accusation 
agidnat  Mr.  Spencer  of  connsel- 
•elftahneaa  la,  as  wo  said  befuro, 
"abaoloteir  without  fonndation,'*  and 
doee  dgoal  li^astice  to  a  man  the  whole 
whoee  philosophy  ia  so  strongly  in- 
IrtA  by  a  aodfll  motive.  In  the  matter 
raorml  ioienoe  many  people  are  to- 
to  the  poeidon  in  whioh  men  in  gen- 
eral were  some  gt^oerationa  ago  in  rola- 
tioD  to  physical  acience.  Jufit  as  the 
•Uhemiata  of  a  former  time  wore  bent 
cm  achieving  th«  tTan^mutatioa  of  met- 
aU,  ai)d  the  a^trologirta  on  reafling  in 
the  afar*  the  deatiniea  of  individaaU 
■od  of  flUtee;  and  jost  as  ihoso  procnr- 
•Of*  of  the  aoieotific  workers  of  our  time 
^f  cold  have  been  grcutly  disoonraged 
^^Bd  woald  perhaps  have  abandoned  tlmir 
^H^iora  if  persaaded  that  their  methods 
^Hj^cre  vain  and  tlieir  hopes  visionary  and 
BBreaUzable;  so,  if  we  may  be  allowed 
to  i^j  M,  the  pre-scicntiSc  or  anti-scicn- 
tifto  noraliata  of  oar  own  time  are  di»- 
poaad  to  spnm  any  ethical  svetem  that 
U  not  transcendental  in  its  oharaoter 
md  doea  aoC  noorish  boundless  hopes. 
Tmih,  however,  is  making  ita  way  in 
Um  world;  and  gradually  all  intelligent 
■Ml  win  be  led  to  see  that  better,  wider, 
■id  more  pennaDont  reanlis  can  be 
■dileved  by  working  on  the  moral  lines 
}M  dowD  hf  Kienoe,  thao  by  atriviog, 


with  the  older  philosophies  and  theol- 
ogies, to  scale  the  heaven  of  ao  un- 
ttttainahlo  virtne.  Let  na  hope  that  the 
present  discassion  may  have  a  little  in- 
fluence in  this  direotion. 
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JOUBKIL  or  Rr.SE;ARCHE8    INTO  TBK   NaTITRAL 

HisrouT  AND  firoLooY  OP  THE  CorFmiDta 
visirED  DrniNO  thk  Votaok  norvo  rai 

WOKLD    Oy    II.    U.  S.  BXAOLX,  DNDUt  TBK 

CoMUASD  or  Taptain  Fit2  Rot,  R.  N. 
By  CHARi.ys  Dari^iv.  A  new  oditlnn, 
with  Illuslraiioiui.  Kcw  York:  D.  Ap- 
pletoQ  &  Co.  Pp.  551,  with  Maps. 
Price,  16. 

Thzri  are  oaly  a  few  books  that  have 
the  quaiitiee  of  an  origiaality  sod  freshness 
that  never  wear  out.  Darwin^s  Naturalist's 
Voyage  must  be  conceded  a  prominent  place 
in  the  list.  It  has  been  a  little  more  than 
fifty  years  since  it  was  first  published.  Thst 
Is  a  very  long  lime  In  the  life  of  a  book  of 
science  and  even  of  a  book  of  travels.  Ei- 
ther is  likely  to  hcoonie  antiquated  and  ob- 
solete in  that  period.  The  book  of  fidenoc 
oomos  to  be  read  largclj  as  a  curiosity,  and 
to  derive  Its  chief  interest  as  being  a  land- 
mark from  which  the  advance  accomplished 
may  be  measured.  The  book  of  travels  b©. 
comes  a  kind  of  history,  and  is  valued  for 
the  illustrations  it  furnishes  uf  the  soeuee 
and  conditions  that  once  prernilcd.  Mr. 
Darwin's  Journal,  in  whichever  aspect  we 
rvgard  it,  eccms  as  life-tike,  real,  and  saga- 
cious as  if  it  were  the  fresh  record  of  the 
latest  observer.  The  prediction  msdo  by 
the  Quarterly  Review  on  Its  first  appearance, 
that  "it  must  always  occupy  a  dietingiiished 
placcin  the  bi.4torr  of  scientific  iDveMigalion/* 
is  more  than  fulfilled.  Tbo  work  accom- 
plished by  Darwin  on  this  voyage  has  been 
gone  OTor,  in  its  various  parts,  many  tlmea, 
with  all  tbo  odTaniagei  of  increased  knowU 
edge  and  approved  appliances  snd  methods 
of  investigation  ;  and  it  is  6urpri.«in^  how 
little  of  it  has  to  be  rewritten.  So  far  from 
any  of  its  fdcnce  seeming  obsolete,  wo  find 
all  through  the  narratirc  obserrations  which 
are  in  effect  unconscious  predictions,  the 
product  of  the  aathor*e  peculiar  way  of  look- 
ing at  things^  of  what  bia  rinoe  been  de- 
termined; and  wo  are  also  constantly  re- 
minded that  the  later  dcteruunatloiLs  are  to 
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the  Urgeit  exUnt  tbe  outcome  of  Mr.  Dv- 
inD*a  oirn  Bubscqnent  work.  The  track  of 
the  voyage  uid  iu  prindpal  feature*  are 
well  known  to  nil  persona  who  aro  conror- 
sant  with  the  scieDlific  literature  of  the  laat 
half-century,  for  hardly  auy  book  haa  heeo 
more  frequently  referred  to  in  that  lit^'ra- 
ture.  The  plaocd  rlsttcd  were  not  aa  famil- 
iar then  as  they  hare  aince  been  made,  and 
of  the  natural  life  of  many  of  them  hardly 
'  any  thing  was  known.  So  Ur.  Darwin  en- 
the  advantage  of  being  one  of  the 
Tiaitorfl  and  often  the  first  ecientific 
Tcr.  Much  of  the  book  ts,  there- 
fore, the  original  record  by  a  diflcoccrer 
of  hia  dljtcorcry.  Of  the  manner  in  which 
that  record  baa  been  oompooedf  we  need 
aay  no  more  than  qoote  Mr.  John  Hur- 
ray's remark  in  the  Frefatory  Notice  to 
the  present  edition,  that  "  the  extraordinary 
minuteness  and  accuracy  of  Sfr.  Dorn-in's 
obserrations,  oomblncd  with  the  charm  aud 
slmpUdty  of  his  descriptions,  have  insured 
the  popularity  of  thia  book  with  all  olaAses 
of  rtadcrs,  and  that  popularity  has  even  in- 
creased in  recent  years."  Not  only  are  Ur. 
Darwin's  obserrations  aa  a  rule  accurate  and 
auUci[iatory  of  much  that  has  since  been  es> 
tablishod;  they  also  comprehend  nearly  every- 
thing that  should  fall  under  the  ken  of  a  thor. 
ougb-going  inrestigatbr.  Seeing  all  that  the 
experienced  traveler  sees  and  a  great  deal 
more  than  most  of  this  class  think  of  looking 
for,  he  portrays  the  scenery  with  a  few  well-de- 
fined traces ;  stndicA  the  geology  ;  looks  after 
the  animal  and  vegetable  life,  with  an  eye  that 
dtsoems  as  much  in  a  few  hours  of  sojoara 
at  a  place  aa  diiller  obscrvem  might  hardly 
discover  after  months  of  study ;  peers  with 
equal  ke«anesa  into  the  habiu  and  most 
trifiiug  aotiODtf  of  the  animate  world ;  takes 
nolo  of  the  human  life,  of  eodetj,  of  man- 
ners and  cuitoms,  the  conditions  of  dviliza- 
tioD,  and  of  the  prospects  for  the  future  of 
iJie  countries  be  visits  ;  and  Interweaves  the 
whole  with  pertinent  yet  nndogmatic  spMula- 
Uons  u  to  the  meaning  of  the  various  feat- 
nrea  that  oame  ondor  his  eye  such  as  marli 
all  thtt  man's  work— moat  of  which  have 
b«cQ  TeHflod,  or  are  in  «oar90  of  verifloatioa 
by  laT«tlSgatlon«  to  wliloh  b«  ^ave  the  start 
tod  on  linos  of  research  which  ho  himaolf 
marked  oaC  Perhaps  tho  point  to  which 
the  prcitfxa  lat««at  b  attachMl  la  mnbodiod 


in  bla  observations  «in  «oc«l  nth^  ahkkj 
have  come  under  diacuMko  a^ti  fat  oob- 
sequence  of  tlie  new  nonltB  bbtalDed  hgr  tfcs 
Challenger  Expedition.  Soma  of  Us  «^ 
servationa — in  cades  wher*  tb«  Mfwel  % 
affected  by  the  progress  of  huornn  i^fl^ 
mont — are  in  more  or  less  atziktn^  eootiaat 
with  what  Is  to  be  seen  now.  One  of  thai 
strongest  contrasts,  perhaps,  la  otTorvl  ta  ■ 
the  picture  of  Kew  Zealand,  where  lh#  i» 
tives  at  the  time  of  liis  vint  lack<iS  tbs 
charming  aimplidty  of  the  Tahittaaa,  aa4 
the  greater  part  of  the  Eoglbh  wen  "tht 
very  refuse  of  aodcty."  Bat  la  Urn  won 
detailed  fillings  of  erm  tlda  pictuic  wa  tad 
foreahadowings  of  tt)e  higher  dviUcatSoa 
that  has  overtaken  tlie  Haoria,  and  lbs  }/n^ 
parity  that  baa  attended  the  "^el^^fc  ool^y. 
The  present  edition  of  Mr.  I>arwiA*s  ttanv 
tire  is  illustratod  by  ri«ws  z»ot  In  tbe  pra> 
vious  editions,  most  of  whj<^  were  made  on 
the  fipot  by  Mr.  R.  T.  Pritchett  with  tbs  bank 
by  his  aide,  and  others  are  taken  flea  o- 
grarlngs  which  Mr.  Darwin  himaelf  had  se- 
lected fur  their  interest  as  Uluatratiog  hb 
voyage. 

KoBTH  Ahkbicab  Gcoloot  akd  raLSttnet*^ 
OOT.    For  the  Use  of  Amateurs^  PTii^nU, 
and  Sdentista.    By  &  A.  Muua.    Cb» 
cinnati    Pp.  AA4. 

Tms  work  nsdudes  a  aninmary  of  t^ 
general  prindples  of  geology,  with  diAi^ 
tions  of  the  principal  formations  repcaaaacad 
in  Xorth  America,  aud  a  mn[.  :  ~'t^m^ 
sole   paleontology,      The  fir  .  «■ 

the  "DeflnitiooB  and  Laws  wf  GtUi^y,* 
condaely  preseata  tho  prindples  of  ^gtak^ 
cal  theory,  iucludiug  th«  a^Dndaa  by  wIM 
the  structure  and  appearance  of  tha  mpc^ 
ficial  crust  of  the  oarth  aro  affected ;  ezpl^ 
nations  of  the  more  general  terms  vaed  ia 
geology,  and  remarks  on  the  prindples  af 
Domcnciatizro.  For  the  ay^tcma,  tbe  pma* 
ally  accepted  names  arc  used.  1b  \ 
between  the  Tnothods  that  hafe 
lowed  fai  naming  the  gwups,  a  p(cf« 
expresaod  for  colling  each  fftonp  aller  \ 
plaeelo  H^leh  Tho  strata  were  firvt 
and  deft'  nmo  a  name  tbna  fecBad 

bstifflcic:.   ii.«);  Iteannotbeoeedfae 

any  other  purpose ;  and  it  indkmtai  the  typi<| 
col  locality  of  thv  sxpoflure.    On  Utc  < 
band,  nauica  fouodad  m  the 
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character  of  the  exposure 
.bio  to  the  rcppp^eniaiive 
group  tn  «otno  otlier  ailtution. 
'•tetfui,  M  they  are  known  In  North 
icA,  are  then  dcscrihed  in  their  order, 
ibig  with  the  LaurentiMi,  in  the  first 
sAcwty  P*6^:  AO^  ^*'  topical  1ooAl{tie«  and 
graerml  extent  of  each  are  noticed.  The 
ftax  of  the  rolumo  Is  occupied  with  the 
ptl«otitoYogic«l  rnstiutil ;  itnd  this  la  tntro- 
doord  with  an  ample  expositton  of  the  rules 
«f  nomenclature.  The  U^  Is  classified,  bo- 
^■(w^ig  with  Oie  plants,  and  pu»i^  through 
tbe  ulnal  orders  to  the  batrachiana,  each 
Mb-lcfaigdam  and  olaM  being  fattroduoed  by  a 
text  de^crlhlu;;  Us  cbnmcteriDtios  and  its  or- 
Th<»  nuiie«  of  all  the  epeclos,  arranged 
alphmbrttciil  nrder,  are  given  under  the 
f)  which  they  belonf^,  with  the  an- 
of  ihctD,  the  date*  of  publication,  and, 
Ltly,  references  to  two  pUcoa  of  pub- 
fiOBtion.  The  casta  are  marked  when  gc- 
Mrlf  '  '"*  nomcft  are  not  known  to 

oenir  i  I'ozoic  rocke  of  North  Aracr- 

loa;  of  ejrDoajma,  names  not  described  aa 
[Uired  by  the  rolei  of  nomenclature,  pns 
iipivvj  name?,  and  namea  coudcroned  for 
17  other  reiason ;  and  erroneous  references 
of  aiwclei  to  genera  arc  pointed  oat  and  oor- 
roeted.  A  largo  proportion  of  the  genera 
sr»  inniilral«d    by   engraringa   of    typical 
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FowT  Ajrrirrr,  Tmi  OaxAT  PaiHrsroRio 
K4«rHwo«x  or  Wasrcm  Cornrr,  Ohio. 
Compiled  from  a  CarefiU  Survey,  etc.,  by 
WABajtn  K.  MoORKireAU.  Cinrinnuti : 
Robert  Clarke  &  Co.  Pp.  129,  with 
Plates  and  Map. 

Pon7  AairiicxT  Is  a  very  extensive  and  im- 
portaat  **  mom)*) 'bunder**  "  ettnhwork,  over- 
lookiiig  tb«  Little  Miami  Kiver  and  !tB  ntll- 
nMd«  a  few  miles  ahoTc  Cinrinnatl.  It  is 
AmeAMi  b^  ihe  author  &b  "  the  greatest  of 
40  pr^bivtorin  earthwf>r({«  in  the  Mlsaifislppi 
faftiAa.**      Ilr.    ^*  '^onccired  that  a 

fall  aceuunt  of  Fi'  0  a  ntructurc  was 

doilflMn,  and  pre{>ared  liimnelf  oonK'icn- 
tSowly  to  famUh  it.  The  first  etop  was  to 
Bake  a  tttrrey,  axid  for  thin,  with  a  corps  of 
C0np<1«tiS  workers,  he  wont  over  the  entire 
Am^Cvre  many  tlnie«,  at>d  carried  on  a  work 
vhlcb,  be  t'  '    ncted  no  addliiotiat  r»- 

(>  In  thin  he  w«a  a». 

by  Mr.  UiwU  Fowke  and  Mr.  Clinton 
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Cowen.  The  main  purposes  of  the  writer 
have  been  to  set  before  the  pnblic,  in  as 
brief  and  exact  a  manner  as  possible,  the 
prominent  fcntarea  and  wonders  of  the 
monument,  and  to  insist  upon  its  purchase 
aud  preservation  by  some  hiatorical  ur  solon- 
tlGc  association.  The  fort  is  situated  upon 
a  plateau  standing  close  to  the  rirer-baak^ 
at  a  height  of  260  feet  above  low  w^ter. 
and  about  900  feet  above  the  level  of  the 
sea.  The  irre;^lar  contour  of  the  work  is 
18,712  feci  in  length,  but  a  diameter  drawn 
from  north  to  south  is  only  4,99S  feot  long. 
The  structure  consists  of  two  largo  inclos- 
uroa,  called  the  old  and  new  forts,  connected 
by  a  narrower  pasaage-way  which  the  author 
calia  the  isthmus.  At  the  southern  end  of 
the  isthmus,  where  it  is  narrowest,  is  the 
"  great  gateway,"  guarded  by  a  mound  on 
either  side.  Opposite  it,  at  about  one  third 
of  the  length  of  the  isthmus,  is  the  *'  Crcfr 
cent  Gateway."  The  space  between  these 
gaU'waya  Is  called  the  *'  Middle  Fort,"  and 
appears  to  hare  been  the  strongest  part  of 
the  work.  Numerous  graves,  skeletons,  and 
remains  of  human  work  were  found  in  and 
around  the  fortifications,  and  evidences  of  an 
ancient  village  rite  in  the  valley.  The  whole 
proves  to  the  mind  of  the  author  that  Fort 
Ancient  was  built  for  defense ;  that  it  was  a 
rallyitig-point  for  a  large  population  inhabits 
ing  a  district  of  considerable  extent,  and  was 
often  the  scene  or  the  witness  of  fieroo  battles. 
It  may  have  been  used  a.-*  a  fortlBed  village 
site,  with  people  living  within  its  walls  all 
the  time — not  enouph  to  command  the  in- 
cioeure,bul  enough  to  keep  it  in  good  repair. 
A  high  opinion  is  expressed  of  the  ability  of 
the  constructors.  Tliey  showed  extraordi- 
nary patience,  and  "have  left  evidence  of 
the  possession  of  qualities  seldom  found 
among  savages.  They  engineered  the  posi- 
tion of  the  walls  with  rcferoneo  to  the  most 
secure  places  with  admirable  pkill."  With 
no  tooU,  such  as  we  use,  and  wicker  basketa 
and  skins  ns  the  only  mean^  of  conveyanco, 
by  mere  strength  of  hand  and  l>ack,  they 
accomplished  a  work  before  which  we,  oven 
with  our  modem  implements,  would  hesitate. 
The  selection  of  the  site,  "  the  best  for  the 
purpose  which  the  valley  of  the  Ohio  offers  " ; 
the  skill  with  which  the  walls  were  carried 
around  the  entire  inclosurc;  the  cnrc  with 
which  weak  and  exposed  points  bare  been 
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fltrengthooed ;  ibe  lookout  mouiiiU  \  Uicir 
ftkalU,  etc,  ImlleaU  (tir  tbtiai  a  bigbcr  place 
ill  the  scale  g(  being  lb«n  the  majority  of 
tbe  tribes  fl.D<l  renituuits  of  tribc«  whom  the 
white  »ettlcrH  of  western  Ohio  fooiid  IbertL 
^  )^x.  MiKircUcoU  belle  ve6  thcj  were  Ma»tl&nfi. 

Pirra  Amnual  UeroitT  or  rax.  Bitrjuit  or 
£TH^oLoaT,  \m'A-*%\.  By  J.  W.  Pow- 
KLL,  Director,     Wuhiugtoa.     Pp.  liii  4* 

Tilts  haudHoaic  volume  gives  ample  evi- 
dencti  M  to  tho  nctire  prosccutioo  of  the 
work  of  thu  Uureau  of  KthDolo^'y  during  tbo 
yMr  tliHt  it  covfi-iL  The  director  reports 
that  the  field-work  of  1S8^'84  embraced 
cjiplorfttioas  of  mounda  in  scvoral  States 
east  of  tbe  Rocky  MoontaiiiB;  ciplorutions 
uf  ruliia  in  Arizona  and  Kcw  Mexico ;  fur- 
ther researches  among  the  Zufii,  by  Hr. 
Cuihlng;  and  fttudiea  of  signa,  languages, 
and  myths  in  Tarioua  localities.  At  the  aainG 
time  oftlcc-woik  in  pruparing  for  publicatioa 
mali'riuls  alixady  gaihvrcd  was  being  rigor- 
ousty  carried  on.  Tbe  Arst  of  tlic  papers 
oooompanjrlng  the  director's  report  is  on 
Burial  Miiuiidi  uf  titc  Northern  Sections  of 
the  United  ytales,  by  Prof.  Cyruo  Thoraaa, 
and  waA  noticed  in  this  magazine  In  March  of 
last  year.  Tliore  is  a  paper  by  Mr.  Charles 
0.  Boyoe,  on  the  Cherokee  Nation  of  Indians, 
being  a  narrntirc  of  tlieir  ofllcial  relations 
with  tbe  coluuiul  and  Federal  guvcmuieut«. 
This  record  gives  attention  in  orderly  sts 
quern*  to  the  historical  traditions  of  the 
Cb'?n>kccB,  to  their  early  oonuctn  with  ei- 
plorerf  and  c«>lonista,  to  sucocssive  troati«s 
and  cessinns  of  territory,  with  the  ereats 
b^ailtng  thereto,  and  Uie  ensuing  results. 
Through  tbe  paper  appear  Mographica]  no- 
tions, accounts  of  tbo  trials  and  struggles 
due  to  doportatioQ  and  conllict,  am!  many 
itttcrestin.:;  facts  Khowing  the  penLitcnt  ad- 
vtaoe  of  this  iniolligrnt  people  in  ciTilim- 
tion,  numbf^rs,  and  prosperity.  The  paper 
Li  accompanlM)  by  two  targ*  folded  maps 
showing  the  fomirr  and  puimt  boubdartos 
of  ih«  territory  oooupied  by  tbo  ChorokAeai, 
also  by  a  map  of  the  year  1&07,  bdng  the 
eariiest  which  shows  their  location.  Tbe 
Uountalo  Chant,  a  Narajo  eertroony,  is  dc- 
rlbcd  by  Dr.  Wiahtn».ton  Matthew*.  Tbfl 
«y  \%  dividevi  into  a  traulAtJon  of  tbo 
ra  which  the  ocmiiODy  la  boad,  an 


acuuantof  U»«"  nine  Jay?'  exoiviv*,  and  i 
originals  and  inia)tUtif*&!t  cf  tbo  *<'upt  asdl 
praj'crs  uwd  in  the  cuur*c  uf   tbt  c<rcti>>- 
niaL     Four  colored  |  iit^r^  rq.rc-^uuiu;  (.  ct- 
urus  mo^le  on  the  \  (uIiif>-0  p.«- 

dera,    and   many  i  k^    unplcsaentj 

and  ootions  employed  daring  the  oovrae  6f 
the  rites,  iUostratc  the  paper.  An  ■^■*f** 
of  the  arts  aod  ciistoms  of  the  StmtacAi  b- 
dians  of  Florida,  with  illuKtratlons,  b  oo^ 
tributud  to  the  volume  by  tho  Bcv.  Qiy 
MacCaulcy.  Mrs.  TUIy  £.  StcrvoMia  ds- 
scribes  The  Religious  Life  of  tbelfaaiOlM, 
which  includes  a  ceremony,  performed  bciopa 
the  child  is  four  vvarv  old,  h^r  which  be  iisvp- 
posed  to  receive  the  sacred  breath  of  aifite- 
natuml  brings.  The  colored  xaooka 
the  boys,  aod  the  crtbrvd  figarvi 
the  ground  In  this  oeremuny^  are  i 
on  lithographic  plates. 

HiSTORT  or  Eorrr.  By  F.  C  IL  Wbdodu 
Now  York :  D.  Applctnn  k  Ca  (lUttoty 
PnmerH.)    Pp.  109.     PricG,  40oeat& 

Tax  author's  purpose  In  prrpaHo^  iUi 
little  book  baa  been  to  give  a  brtof  sixiobi 
of  Egyptian  history  which  woulil  be  to  nsQ> 
able  OS  tbe  present  state  uf  Bgy|itokf^od 
science  presents,  aod  to  create  a  Aesfm  fai* 
tercst  in  the  iiiidj  of  andcni  Kgyfit  Co 
rightly  believes  thot  \\\U  study  ia  of  IW 
greatest  value,  and  of  an  importoDoe  tioA 
is  growing  more  manifcsi  every  day  to  tfai 
student  of  almost  every  branch ;  for  la  It 
probably  He,  at  least  in  a  large  part,  dw 
fouudatious  of  our  pvIiuoi*  aod  arV  TW 
story  is  told  in  a  careful,  scholarly  m&ascr ; 
bean  the  marks  of  a  tlioroQf;h  atndy  aod 
preparation;  and  is  broM<'Kt  »r.  ««  nearly  la 
the  latest  discoveiyas  i»  ,  lo  a  book 

which  requires  lime  to  p»m  inrvqfb  tlo 
press.  For  sources  of  informatloa  Utt  Qp^ 
tian  moil  '  almost  wholly  relied  Ofoa 

— ^thufl  le  oorroctoass  that  la  d»> 

rived  froui  cuutetaporary  rooordfl.  Tbe  vcxa4 
question  of  chronology  b  ingsdaiQaly  wdvti^ 
or  ratber  cut,  b^  adopting  Eduard  Mevo-'a 
plan  of  "  approiiniau  datoa,"  or  ol  prlac  ^ 
thu  laictt  date  that  can  b«  ■adynod  Ia  i 
era,  and  leavlnf;  it  onderrtoo4  thai  II  la  ! 
ptisxiblo  to  di-termlue  bow  inaeU  cof  U«  1 
f*rent  may  hare  tskiM  pi  "^'t  dale,] 

Iho  aeooaiioo  of  V«i««  .900  %.\ 

The  book  MppUoa  a  reai  «iuii  of  a  < 
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*  hlHtorr  of  thU  most  anient  of  no- 
'in  tbc  ti^i  of  ih0  Ut«8t  re^carchM. 
WUfe  we  Accept  a«  valid  the  author*s  r«a- 
•en  to  DoA  tnrlndUig:  the  BcienMi,  art,  ind 
tflflnUVf^  U  wvll  as  tbu  djnat^ilo  hbttirj — 
ibal  Itic  vptM  oonk*nipUt<>iS  I7  the  plim  did 
not  ftdall  of  It — nre  hope  that  eomo  one 
■HI  <lv  ««  2c*c>d  work  for  those  features,  and 
Um  popular  life,  too,  of  E{!7pt,  a«  is  done  io 
tbU  wurk  fur  \U  pnlHicA  and  furc'if^  rrln- 
tfaxki.  The  ntaUTfal  fur  lllu>^lr«ting  thi'm  is 
■bandant,  and  \s  Uvdjr,  ohoracteristic,  liu* 
Buni  and  vaailj  fuller  of  Lntcreai  than  the 
Icv^  U«i  of  unpfODnunoeAble  namca  of  un- 
kaovB  kiai^t  «iUi  their  ascriptfoni  of  dirinc 
qmlttlM  to  tfacxnMlre«,  of  which  a  chroniclo 
flf  vfonta  moat  lar^lj  conalst. 

EmOIT  AJIU  PlTnOM>CT  OF  Vacclmtiok. 
Bj  EtKiiB  M.  (!booksba?ik,  M.  B.  Phlla. 
dulpfala :  P.  Blakislon,  Son  k  Co.    3  voU. 

Tm  ator?  of  the  )ntro<iuctioD  of  inocuU- 
tkn  for  Uw  «niall-pnt  Into  England,  and  of 
h>  rcpUocmcnt  b;  Taccinatina  through  the  la- 
bor* of  Jenner,  la  fully  told  hi  these  two  fine 
«vliiBic«i  It  Is  a  record  which  Is  extremely 
loiermtlng  and  In^t  motive  to  the  lay  rcador, 
I  bofalg  hiatonoally  vaJiinhIp  tn  the  phy. 
Th«  pnctiiioncr  In  En|;Und,  whore 
t&«  vork  originated,  will  ftl«o  find  many  of 
ita  bcu  and  figurvMi  arallabte  for  a  practi- 
cal pnrpoM  for  which  there  U  flight  ooca- 
■ion  in  tba  United  9tatca,  namely,  for  com- 
bctlAg  prcjodice  againat  vaccination.  The 
ftyyt  volume  opeua  with  a  history  of  emalU 
pox  Ituxmlatloo  In  tarious  European  and 
AMatio  ooontriei  and  fat  England.  Then 
fiktlow  the  tmiflrtnna,  cnrrcot  among  the  dni- 
ryiDAkla  tn  tbe  lact  century,  that  pcreona 
vbo  kad  taken  Iba  oow*pnx  from  the  ani- 
•  pruof  f^Sn»*t  the  smallpox  ;  and 
la  pivifa  to  fthow  that  Benjamin 
JaKVt  a  fanner,  purpoaeW  transferr^  the 
41— iw  from  a  oo«  to  his  wife  and  hia  two 
driktm  In  1774,  thus  anticipating  Pr.  Jen- 
aar  fai  rwrination  by  over  twenty  jinuts.  A 
poctnlt  uf  Jeaty  forma  tlia  frontispiece  of 
ih«  vnlnme^and  a  small  portrait  of  hU  wile 
it  alM  glvan.  An  aooouot  of  Jenncr'fi  life 
nad  hk  vork  in  this  Sdd  forms  a  large  part 
of  the  volume,  and  contains  extracts  from 
SMAy  of  kU  IMierfi  and  eBMr«  on  the  pub- 
jNft.  BanMilvo  dnpter*  deal  with  rarinns 
•cnrcM  of  vaccina  lymph — namely^  human 


tmall-pox,  cattle- plague,  sheep  small-pox, 
gont-pox,  cow-pox,  and  "  grease  "  in  horses. 
A  brief  account  of  the  progress  of  Tacclna- 
tion  in  England  nfter  the  death  of  Jenner  is 
also  given.  The  volume  is  Illustrated  with 
taany  ftill-pn^  co1ore<l  plates.  The  second 
volume  consisu  of  reprints  of  selected  es- 
says, beginning  with  the  first  edition  of  Jen- 
ncr^e  Inquiry  into  the  Cnusea  and  Kffectif  of 
the  VarioktVaeeinct,  published  in  I7U8.  It 
contains  also  essays  hy  Pearson,  Woodville, 
Loy,  BouMiuet,  Ceely,  and  other  physld^na 
prominent  In  the  early  history  of  vaoolna- 
tion,  and  several  others  by  Jenner.  The 
author  contributes  to  this  volume  s  paper 
describing  anOutbreal^  of  Cow-pox  near  Crick- 
Udo  (Wiltshire)  in  1887. 

Thi  Pstcholoot  of  Attehtion.  By  Th. 
RiBOT.  Authorized  Translation.  Chi- 
cago  :  The  Open  Court  Pabliahing  Com- 
pany.   Pp.  121.     Price,  76  cents. 

This  trt>ati:!e  is  a  clear  and  interesting 
study  of  the  mechAniam  of  the  mental  atti- 
tude that  is  necessary  to  any  adranoe  in  fikill 
or  knowletlge.  It  is  founded  upon  the  ex- 
periments and  investigations  of  recent  years, 
which  have  examined  and  defined  W\«  bodily 
manifestations  accompanying  the  intellectual 
state.  Ileretofore  many  psychologists  have 
been  content  to  view  attention  from  the  sub- 
jective side  only,  and  consequently  have  not 
given  any  comprehensible  account  of  its  gen- 
ecis.  11.  Ribot  uses  the  reverse  method.  He 
Bnds  that  there  are  two  forms  of  attention  : 
the  primitive  or  natural,  which  he  names 
spontaneous,  exhibited  by  animals  with  only 
a  few  developed  senses,  and  by  man  until 
training  or  force  st^ps  Id  ;  second,  the  orti- 
ficial  or  voluntary,  a  cultivated  product 
whose  effects  psychologists  have  dissected. 
Both  forms  arc  dependent  upon  emotional 
states,  and  the  mechani.im  of  each  is  motory, 
mainly  in  the  form  of  inhibition  or  "arrest- 
ed motion."  The  physical  manifestations, 
the  vaso-raotor  phenomena!,  the  respiralory 
changes,  the  bodily  expressions  and  the 
C4'rebral  effects,  are  the  wheel-work  of  atteii» 
tion ;  and  the  patient  investigation  of  these 
by  Darwin,  Rio(»rdI,Galton,  Maudaloy,  Prey- 
er,  and  Fc'r6,  has  made  an  explanation  of  Its 
mechanism  poFsiblo. 

In  considering  the  cerebral  phenomena 
the  old  problem   la  Aioountered^whetber 
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mind  acts  first  upon  body,  or  l>odj  upoa 
mind.  This  51.  Bibot  decUnea  to  discu^a. 
Volontarj  atteuUoD  origioatod  after  the  ear- 
liest period  of  Baragor}',  when  man  realized 
the  altemaUvo  of  perishing  or  goiog  to  vork. 
It  differs  fi-oni  the  spoDtaneoufl  form  in  Utai 
the  motire  or  inOuenco  producing  tbo  emo- 
tional state  la  supplied  from  without.  Edu- 
catora  make  use  of  fear,  sympathy,  and  cu- 
rio<9)ty,  to  cultivate  aitontion  In  the  child; 
as  it  advances  in  growth,  duty^  emulation, 
and  ambition  are  introduced ;  and,  fijuilly, 
voluntary  attention  1^  moiutainod  by  habit 
and  orgaoizatiou.  A  study  of  the  internal 
tucchtiaidm  iihowa  that  attention  ifi  accom- 
plishrd  by  inhibition.  In  the  normal  state 
of  cODSciouaneea,  eensationH,  images,  ideas 
coniQ  anil  go.  Attention  arrests  thia  proci>6B 
Ltsd  inhibits  all  but  the  clio.^cn  seHcfl.  Encr. 
r  la  used  to  perpf^umte  thl^  condition,  and 
frnin  thin  expenditure  reaulti  the  fettling  of 
effort.  The  morbid  cases  of  attention  are 
trcat(*d  under  the  hcnds  Hypertrophy  of 
Attention,  Atrophy  of  Attention,  and  Con- 
t'eniu!  Infirmity.  They  prove  that  atten- 
tion depends  upon  emotional  excitation.  In- 
cidentally, M.  Kibot  gives  eome  Buggestlve 
examplca  of  what  may  depend  upon  full 
reoognition  of  the  physical  nature  of  at- 
tention. 

Tm  EXTKRMIIfATIOIf  nr  THX  AMERIC&5  BtSON, 

By  WiluamT.  Hobsadat.  Washington: 
Govominent  Printing-Oflioe  ( Smithsonian 
Inrititution).  Pp.  0481,  with  HatoB  and 
Maps. 

Mb.  noRNASAT  is  ft  natumUat  and  taxi- 
denniet  by  profession,  and  is  superintendent 
of  the  National  Zodlogical  Park,  thus  oom- 
binlDg  qnahficaUons  whioh  well  fit  him  for 
inakiog  &  book  of  this  kind.  TTc  is,  further- 
Tiiore,  a  writer  who  knowa  how  to  intereet 
the  reader,  and  ha^  conipowd  an  attractive 
09  w<>ll  as  an  Imi 

ift  to  help  the  put:  .\ 

f\t  allowing  all  our  moet  raluntile  and  intcr- 
flBllog  American  mommata  to  be  wantonly 
oyod,  as   the  buffalo  hoa  been.     The 
tid  bufTalo  U  praetically  gone  forever;  and 
It  la  doubtful  whether  the  inatltution  of  pr»- 
.  j^—    -  -    '  till,  formoticm  iif  lierda,  bowever 
\\\  Uicy  may  l*o  i-jtvc-utet],  will  avail 

«av..  tho  sp<'. 
tir«atat«.     1 
»  author  coiufd4Ti  "  thu  Ud^Lukiry  uC  tho 


bison,'*  under  the  headings  af  IKaeovoif 
of  th«  8pvo)<.'4,  Geographical  Df«tribBtUa, 
Ahimdonoe,  Charaeter,  '  otL  Ma- 

tal  Capacity  and  Dieipo^JL  i:  to  ] 

kind,  ami  £oonomio  Value  to  W«atcn  Cat> 
tlct-GroH^ers.  The  sxory  of  cxicmUsssiaa  la 
related  tu  the  seoond  |fArc  One  of  iti*  m«n 
important  chipten  In  the  first  port  b  tfatt 
in  which  the  value  of  the  bison  U  i 
under  domes tica-ti on,  in  hybriita,  and  aa  i 
beaat  ot  burdt'o.  At  pr«!ic«it  (May  I.  \^% 
"alUiough  the  existvace  ot  •  few  wiOcIf 
scattered  individaala  enables  a*  to  aa;  that 
the  bison  is  not  yet  obaolutcly  exttnci  In  i 
wild  state,  there  is  tio  reason  to  ho|»f  thai  a 
single  wild  and  unprotected  indlrixHal  will 
remain  alive  tea  yeora  hence.  The  na 
the  species  approaches  to  eompUte  extcrml. 
nation,  the  more  eagerly  arc  the  wtcmM 
fugitives  pursued  to  the  death 
found/*  While  the  herds,  which  aiiMnqjvA 
over  nearly  the  whole  of  our  ooontry,  fm- 
mcHy  numbered  hundred?  of  Ihouaanda  of 
individtiftlA,  the  feiv  groups  that  ora  UA 
count  only  doieoa.  An  eatiaiat«  node 
ibc  lat  of  January,  1889,  gave  the  vboU^ 
number  ruonlng  wild — In  all  North  Ameria 
— 08  635 ;  and  including  tluwe  lo  captivity 
and  those  under  Qowmment  proC«c(ki&  in 
Veliowatonc  Park,  tlie  whole  number  of  fa^ 
dividoale  of  the  siveeics  as  1,091 ;  and  theit 
few  are  still  hunted,  and  shot  «heti  found.     M 

IlAitDBooK  or  Pp.^  '*  I. 

STKASBrKaSft.  «0 

by  W,  IIxiLHocKx.  >».conij  (*aiuoii,  nTiSvi 

and  barged.    Now  York*  MoaaUiaft  t  | 

Co.     Pp.  4S6.     Price,  |a.6a 

Thm  vnbime  smtiodiea  a  oourMi  wf  laheto-  ] 
tory  work  Uud  nut  by  a  botoidst  wh 
Guglieb  editor   calla  "one  of  the 
living  nioatcra  of  microscopical  obfcrvallcB.*' 
The  intivduc&inii  (dU  fa<rw  to  oae  (W  ■faT»> 
scope,  and  deserlboa  tbo  Inatnmwnts  of  dlf* 
fcroni  makers.    The  firrt  robjcct  foe  stsfj 
ia  tiie  atntcture  of  etar^  >m  kiliia 

A  liatof  the  material  «  ^vitai 

bead  of  the  chapter ;  the  apitoamcfl  1 
each  kind  of  ittarch  should  pvr*"«»  «»T»/t^ 
micTtMMipo  is  dcacrilied,  Ua  '  idtt\ 

voiiouB  reogi '  -    ;        .    • 
drawing  the  : 

,.    '         '■  I'  "VT.     Ar'T'iiC  It- 
1.'  r-'  I  '.Mtiou    a»    inarr 
uf  pnituplaam^  epidermis  and 
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'  of  dUrt-reui  kinJa  of  etcm,  of  oorU, 
groiriog  tip  of  etctn  aiid  of  nx^i,  the 
pciaiv<»  Btnictaro  utd  ttu  tuckIm  of  r^pro- 
r>a  of  rrjptogimouK  planiR,  uul  the 
turv  of  TaHou«  «eed9  ami  froiu.  The 
t  b  niiMtntis]  with  140  cuts.  An  appeD- 
<Ut  oontalas  lUts  0/  pUuta  and  of  reagcutA 
«m4  In  atutly,  etc 

ki  -      ,  ,  I'TroaiiAi'HT.    By 

I.  owof  the  Itoyal 

ri^.t|Miii  111  ail  i  .~'ui,ii-<(iciil  iSocictic'8. 
|on  and  Ncvr  York :  Longman^ 
n  &  Co.  Pp.  SK\  Price.  $fi. 
CmoRKCs  hu  irodorgono  a  chan^  of 
chancter  in  recent  times  the  n&turo  of  which 
it  ln4ioat«il  l>y  the  tlUappcaniace  of  the 
l^ijjAAvmtnre"  from  thocotntnrrctn]  tocAb- 
^^^^pCvigoea  of  goodi  arc  aot  now  slupped 
HBSuit  pottA  t&  blind  Ignorance  of  whether 
|r  BOl  II  vnlBdont  dem&ad  exists  nl  ihtir 
iTtrtfiiiMiiii  for  the  commodUio^  ^nt.  The 
IcgBid  of  the  nuh  Ynnkoe,  who  apparently 
toinpt«d  the  fliuinciAl  fntes  by  sending  a  lot 
anafaig-pana  to  the  Wettt  Indies^  would 
bU  At  thifl  day.  CommGrce  has 
down  to  a  more  crcn  cotirae,  ft  Is 
o&  by  more  cxaet  inolhods,  and  is 
XDore  by  knuwleilge  and  leS8  by 
I  tbaa  at  earlier  times.  But  there  re- 
i  for  improvement  in  the 
importers  and  ciporters 
ii(  iltv  product!  and  th»  tieed;^  of 
WMmtrir*.  To  supply  lofornintinn 
,  and  in  such  a  form  that  It  may 
■lstiitl»etital  interest^**  ts  the  &im  of 
I  prevent  rnlutne.  "  In  writing  the  work," 
tho  author^ "  I  harv  had  three  classes 
I  In  view  :  finit,  teachers  who  may  wi«h 
l^itnpA'  '    i&i  scat  to  their  lessons  in 

gOQgn;  '  till  point   of  riew   nf  cora- 

aMTM;  wjot.  "nTBchools 

tadcoOcgcfl  >  :  incrcoMd 

altmttoa  to  oocmnetdal  edtirntion ;  nnd, 
tbinDjr,  UtOM  enl«iing  on  comuiercial  life^ 
vk0  take  a  fufCdontlr  intelligent  interei^t  in 
'  buatncss  to  make  tlieir  priTatc  atudlea 
thrfr  daily  pursuit*."  An  intro- 
Lptvr  «nibodica  certiun  general 
I  ih«  production,  dEjtribution, 
■  h  as  differ- 
'C  and  effl- 
hlci  fur  triLOiiportation 
fttion,  in  Import  and  exjxjrt 
fia  kagoage  sad  money.    The 


world's  orticlcs  of  commerce  are  then  taken 
up,  under  a  number  of  cla?«cs,  and  the  aource 
of  supply  of  each,  and,  in  caac  of  the  mor« 
important  commodiiicfl,  other  details,  such  aa 
mode  of  production,  history  of  the  industry, 
uses  of  the  article,  quality  of  the  product  from 
different  places,  and  statistics  of  production. 
Then  tbo  coimtriee  of  the  world  are  taken 
up  in  Bucocssion,  the  location  and  geogrvphl- 
c-ol  character  of  each  la  stated,  ita  general 
commercial  advantages  and  disadvantages  are 
pointed  out,  after  which  the  important  prod- 
ucta  of  tho  several  sections  and  towns  of 
the  oonntry  arc  named,  stati5tics  being  given 
in  numerous  instancea.  About  thirty  maps 
are  intcrfperscd  through  this  part  of  the 
volume,  showing  the  products,  density  of 
population,  railwoTS,  etc.,  of  different  coon- 
tries.  An  appendix  of  fifty  pages  gives 
tables  of  statistics  in  rogard  to  the  imports 
and  exports  of  the  chief  countries  of  the 
worM>  and  relsted  information.  The  volume 
hiu  a  full  indez^  which  is  far  from  a  matter 
of  course  in  English  treatises. 

Tn«Bm«rriAT8;t^ifr)a.  nyAxoixonsiLpaiK. 
Philddi'lpiiia:  The  Author,  Academy  of 
Natural  Sciences.    Pp.231.   PricCf  |3.A0. 

Tuc  material  of  thU  volume  embrncca 
geological,  zoological,  and  Iwtanlcal  obBcrva- 
tionp,  and  includes  a  few  glimpses  from  the 
traveler's  point  of  view.  '*Mj*  main  object 
in  visiting  the  island.*,"  soys  the  author, 
**  was  to  satisfy  my  mind  on  certain  pointa 
connected  with  the  structure  and  physi- 
ognomy of  coral  reefs,  to  the  etndy  of  which 
the  Bermudas  offer  special  advantages.  I 
contemplated  but  little  work  in  aofilogy,  and 
that  which  was  accomplished  may  be  con- 
siderc«l  eupplemental  to  tho  plan  of  work 
originally  laid  out."  The  first  chapter,  and 
to  fiorac  extent  the  second,  consist  of  "gen- 
erni  impressions"  of  the  islands  and  sur- 
rounding waters,  and  tho  inhabitants  of  both. 
The  view  herein  given  is  less  niseale  but 
probably  nearer  correct  than  the  descriptions 
of  writers  more  dominated  by  poetic  enthu- 
siasm than  by  scientific  acciirscy.  Prof. 
Hcilprtn  next  sketches  the  physical  history 
and  peolopy  of  the  Bermuda  Islands,  and 
then  takes  up  the  coml-rcef  problem.  Ho 
dlaonases  the  chief  contributions  that  have 
been  made  to  our  knowledge  of  coral  reefs, 
hia  own  convictions  being  in  favor  of  Dar> 
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wiu*a  sulisiiieuoe  theory.  Tike  following 
ctiaptenii  de^l  nitb  the  xuutogy  of  Ihc  idlandv, 
«K)u&i8ting  mainly  of  descriptions  of  tbe 
spcoios  collcotcd.  Prof.  DeilpriQ  states  tbat 
"  ttic  Bensudiou  fauua  id  csscniiallj  a  iriad- 
drtft  aiid  ourreut-drift  fauna,  whose  elemenU 
huvc  bocn  received  in  principal  part  from 
the  United  States  and  tbo  Wo«t  Indies/* 
vbiic  ocrtaiu  mollu^ca  and  cmataoca  arc  of 
%  diAtlnctivelj  racifiu  tjpe.  An  appendix, 
ooosiAtlog  of  nolea  ou  ibo  reoeut  Iticraturc 
of  oorftl  reefs,  U  added.  The  volume  va 
illustrated  with  soreutecn  full-pogo  pUoto- 
CDgravinga  and  Uthograpbic  plates. 

LKCTrKKS  ON  ItuSSlAK  lilTXftATaRS.     By  fvAN 

PAjriir.     New  York  and  Londoa  :    G.  P. 

Putnam's  Sona.    Pp.220.    Price,  #1.60. 

The  curious  confedAion  made  in  this  vol* 
umo  that  there  U  no  ori;;inalJtj  in  Ruulaa 
literature,  but  that  it  act*  as  "  a  sieve  for 
Weatcm  Ihooght,"  or  as  *'a  wall  ogoinat 
AfiaLio  barbarism,"  would  seem  to  condtMim 
it  to  the  obscurity  from  wluch  It  has  so  lote> 
Ij  emerged.  The  author  believe^  however, 
that  the  three  rjrtucd — iDtvnjiity,  moderation, 
and  sineeritj — which  prc-omineuily  distin- 
guish Rusaian  poets  and  noTcUstB,  will  not 
only  rudouc  them  from  oblirion,  but  oblige 
Western  writers  finall;  to  seek  in  them  mod- 
els of  caprasaiou.  Do  finds  four  pbaaus  of 
cvolutiun  in  literature:  First,  the  youthful 
period  of  joyottfl  song ;  second,  rebellion  and 
lameut  ;  third,  aggrcMioa  and  warfare ; 
fuurth,  belief  and  lusplraliotL  These  are 
exemplified  in  Russia  by  Pushkin,  the  bard  ; 
Gogol,  the  protester  ;  Turgcncf,  the  warrior; 
and  Tolstoi,  the  preacher  The  Lectures  are 
fmlurtaioing,  and  give  the  reader  an  insight 
into  four  typical  Russian  authors. 

Lkseoxs  IK  TtiK  STiccrutti,  t«in,  axd  Oaotrm 
or  Pi.AHW.  By  Aipsonso  Wood.  Re- 
Tilled  and  edited  hy  OLrritn  K.  Willis. 
New  Tnrk :  A.  a  Uames  k.  Co.  Pp.  220. 
Prioo,  %h 

This  ivxt-book  was  written  more  than 
twenty  yean  ago,  and  Is  ttow  rcoaat  and  re- 
viaed  CO  a«iapt  !i  to  n«iw  means  and  OMlbods 
of  study,  and  to  the  idvaaGod  state  of  tb« 
lience.  In  iu  new  form  it  La  offered  as  a 
dtablo  introdnoti<ai  and  cnmpaninn  to  any 
of  thii  manuaU  <if  the !! 
Fan  I  k  davutitd  t<>  <> 

pbyalologlcAl,  aad  Part  111    tu    eyiUmiatio 


botany,  but  it  ts  not  preicRfb«t  that 
•ubjccu  shall   be   Ukm  up  (a  4feU 
The  volume  l»  clearly  printed  sad 
illustrated,  and  U  pTorlUcd  wkh  a  i 
indux  and  gloosary. 

A  paper  of  nearly  thn»  hundred  quarin 
pages  ou  The  Qeo^rapl  '  "  .-i&Wktfwo/ 
F'ftttU  PianU  ba£  iKrn  f  ^  I>fti*r  F. 

U'art/,  to  form  s  i  ^  th* 

United  Slates  Oeol'  'r,. 

Itiaa  oontiauaiion  of   >  ■:   t'-' 

botany  which  appeared  .  h  An.    .1 

Report,  and  will  be  followed  by  a  paj>ef  « 
Problems  of  Paleobotany,  in  whida  the  «» 
thor  wQl  discuM  many  lubjccts  in  tUi  6cU 
that  he  has  not  yi^t  trvated.  Tb« 
paper  takes  the  form  of  a  norrailvc  of 
publication  of  discoveries  of  plant  foirill. 
The  divisiou  of  the  carfb  fi*^  fakm  vpli 
Europe,  and  here  '  -jaU 

beds  that  haro  bt'> ;  :  uui^ 

graphs  that  have  been  wriuen  aboot  ibem 
prcdades  much  more  than  a  mention  of  tocb 
one.  The  flora  of  the  arctic  regioot  htf 
been  so  magnificently  treated  by  ProC.  Os- 
wald Hecr  that  Ur.  Wanl  has  deemed  h  r^ 
pcrlluous  to  pick  up  what  httle  oollaftenl 
matter  had  Ifccn  brought  out  by  other  an* 
thors.  Nearly  the  same  statomtmt  appfiis 
to  India,  on  occoimt  of  Fuistmantel's  lobon; 
and  to  Canada,  where  Dawsau  has  doa«  xh^r- 
ough  work,  Rut,  In  treating  tbs  UottM 
Stales,  Mr.  Word  bus  felt  In  duty  bound  m 
make  the  geographical  review  at  oemplets 
as  the  data  in  hSs  poascsdoD  woald  pmnlL 
Hero  more  amdyvls  of  the^[iaraU)  finds  W 
made  than  hi  the  ease  of  the  Kun>pci& 
oouutiiofL  This  soctloa  it  aoooixipaaied  %• 
a  map  of  the  United  States,  on  whkti  lie 
chief  loooUties  tn  which  fos«ll  plaMs  oC  w 
rious  goologioal  ages  have  been  fMBd  m 
indieat^Hl  by  diCTereni  oolorad  ebclaa.  Ki 
meroua  foul-notes  on  every  pa|QB  jgif  lajd 
bibliographiual  infomiatloa  coacvmlm  ihr 
works  neferrcd  to  in  the  UtxL  The  («y<r 
bos  a  full  Index. 

The  ftoeond  number  of  the  JMZiMay^vsi 
ikt  Laborot^rin  of  A^hinti  Ht^mp  ^  iW 
Siait  Vuivtnitjf  of  Tv^gt  ootiuiae  p«pa»  M 
tlic  Anatomy  of  the  GoTjpmklai,  by  C  C 
Kutllni;^ — well  itbistraLed ;  and  ca  t2iit  ¥•• 
live  Fishes  of  li'ito,  by  6«ili  &.  MeflL 

The  IlqnH  «/(A#  Cvmmi  a/Ue 


i 


( 


LITERART  ITOTICES, 


^79 


d«  hutihde  depidi  a  jtwr  of  progress  dur- 
ii^  ]e8S-'89,  ftod,  Acconling  to  tho  teati- 
MBf  of  competent  wienosftcs,  shows  that  a 
vonderfol  axnount  of  work  was  aocompUahed 
h  proportloa  to  the  small  sum  of  money 
vfaich  the  society  was  able  to  command. 
T»eatT-four  onlinary  meetiags  and  thirty- 
ii  nectlogs  of  aectioo^  were  held,  at  which 
inoty  papers  in  all  were  read.  Thcarchaeo- 
report,  by  Mr.  Dand  Boyle»  gives  no- 
\  i«r«ral  features  of  research  and  of 
the  exaauxiaiioa  of  a  number  of  sites,  and  is 
tcrampanied  by  a  paper  on  French  relics 
from  Tillage  sites  of  the  Tlurons,  by  Mr. 
ir  Banter,  and  a  Bibliography  of  the  Art 
u4  AfoliSQlogy  of  the  Dominion  of  Canada 
nd  Xewfoandland,  by  Mr.  A.  F.  Chamberlan. 
Ihft  work  of  the  Ocological  and  Nat- 
»•/  BlM^^ry  Survttj  of  Minnetota  in  1889 
■  tu  pri>$ecii*td  by  two  parties,  one  of  which, 
^Hllder  Mr.  Uly  S.  Grant,  was  occupied  dur- 
^^Vf  a  part  of  the  season  in  making  coUcc- 
^piH  of  rock  samples  in  certain  typical  crys- 
J^  UBm  formations  tn  typical  localities,  and 
r  ifttfvard  in  tho  iron-ore  beds  ;  and  the 
oiha,  imder  Mr.  Horace  Y.  Wincbell,  spent 
tti  vbole  aeasoQ  on  the  iron-ore  beds.  The 
*«k  added  materially  to  the  exact  knowl- 
idga  of  th«  geology  of  the  northeastern  part 
of  the  State,  and  particularly  to  that  of  the 
tttvn  and  relations  of  the  iron-orca.  A 
paeil  prMontation  of  thi;}  knowledge,  in  a 
m«whit  syvtematio  manner,  has  been  au 
in  the  report.  The  superintendent 
Iks  •QTTfty,  Prof.  N.  FI.  Winchell,  U  about 
otttr  on  the  preparation  of  a  final  report 
cck^  the  northern  part  of  the  State. 
OlscrMfiOfU  on  Sexual  Selection  in  Spi- 
9/  tht  Famiiy  AtHdm  Is  a  paper  pub- 
ia  the  "Occasional"  Volume  of  the 
Ffistorr  Society  of  Wisconsin,  by 
Omrft  W.  and  Etixahdh  O.  Peckhain.  The 
fantittgallon  nhich  it  rccvirdd  is  directed  to 
ths  origia — in  spider*— of  color,  and  its  re- 
to  texuality,  oooccming  which  two 
theories  are  offered  by  Mr.  Wallace : 
VMftliat  natural  selection  modiflca  color  in 
female  for  purposes  of  protection ;  and, 
that  color  may  be  produce*!  or  in- 
when  there  is  a  surplus  of  vital 
aa  in  male  animals  generally,  and 
IBQ>rtim«»  in  the  feTuaJefl,  aod  more  espc 
daily  at  the  bnofKiing  season.  Unosual  fa- 
Are  olfared  for  testing  these  theories 


by  the  Arancides  on  account  of  the  great- 
numbers  of  their  species  and  the  wide  dif- 
ferences between  the  soveral  groups  in  hab- 
its and  in  amount  of  ornamentation,  Tht> 
study  of  several  genera  shows  that,  in  the 
sedentary  gronpa  of  spiders,  while  many  of 
the  species  are  plainly  colored,  there  are 
nearly  as  many  that  present  the  most  beau- 
tiful tints ;  and  some  of  the  wandering  and 
very  active  groups  are,  for  the  most  part, 
clothed  in  somber  hues.  Agnin,  no  relation 
is  shown  between  the  color  development  of 
the  females  and  their  nesting  habits.  The 
former  observation  is  contradictory  to  Ibc 
supposition  of  a  causal  rclatloa  between  vi- 
tal activity  and  color  development ;  the  latter 
to  that  of  the  need  of  a  protective  coloring, 
while  nesting,  by  the  female.  A  further  ex- 
plnnation  of  the  eeiual  coloring  is  then 
sought,  with  the  conclusion  that  some  groupa 
of  spiders  have  reached  a  condition  of  close 
harmony  with  thdr  environment ;  this  har- 
mony being  brought  about  through  tbc  same 
modifications  of  color,  form,  and  habit  as 
are  seen  among  insects,  to  the  attainment 
of  the  common  ends  of  capture  of  proy  and 
protection  from  enemies. 

In  Remark*  upon  Eztinct  hfammtxln  oftht 
United  St^et,  Dr.  R.  W.  Shufcldt  publishes 
studies  illustrated,  of  Tinoreros  ingen*;  The 
Ancestry  of  the  Uorso ;  Ancient  Whalea  and 
CoryphodoQs;  Ilalf-Apos  and  Lemurs;  the 
Saber-Toothed  Tigers,  and  Hairy  Mammoths 
and  Sea- Cows. 
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POPULAR  MISCELLANY. 

KtoIbUod    of   tb«   n«b-ll>«k.-*!li  > 

Evolution  of  the  ruiilnj;  »i>4"  >*»l 
ninde  the  subject  o/  ft  etuJ/  liy  Itr. 
Lovctt,  who  diaccnifl  iSo  firti  Iiaii 
the  kimi  In  the  liiol  *'  y  * 

the  fluit«t  which  arc  c^  ■* 

palftoUthio  "floilA." 
|)orhapaf  to  a  lh»e  »f  tw  i.^t^ 
ui  t<i  a  tlionff  of  one  of  the  -j 
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§A,  to  M  to  bring  h  &lotig.    Another  form 

W9B  m  bow,  ihArpenol  ni  both  ends  uitl  tied 

irottnl  iltc  middle ;    nr  a  dlak  of  baJioUs- 

ihcfi,  vbic>>  i»  oUU  UAvd,  In  t^uuection  with 

ft  hook,  u  ft  trolling  b&it  for  jack  or  pike. 

SoBK  f «I7  cftrlj  bix>ks  appcur  to  luivc  becu 

proi^ed  wltli  M>in«  kind  of  a  barb.    Of  the 

boot  books  of  the  EaklruoK,  one  i»  ineutioiKHl 

tbst  wu  CArrod  to  resemble  a  &th ;  Bnother 

li«d  an  iron  noil  for  a  point;  and  another 

jttuupltf  had  the  shaft  of  bone,  the  puiut  of 

^M.  and  a  poUflhwd  liU^nc  Amkcr,  showing  a 

^bbi&Hioa  of  th«  Stone,  Duae,  and  Iron 

^B|B  la  OOB  Bpcciixicn.     The  Fijiaiia  use  a 

^mkltM  book  of  oiothcr^f-pcari  for  trail- 

RUio  ateru  of  a  cauiH;,  Uie  (;lltier  uf 
tncU  ilitf  t&ith.     Snmo  hookei  from 
!*1and3  are  made  of  tlic  iron  wire 
^1  packing-casea  arc  bound, 
.:u  t  curve,  the  end  shar^ 
a  puint,  anil   turned  inward  and 
d^  and  b  lashed  in  such  a  waj  that 
iKc  fftrain  on  tl^o  hook  hoa  a  tendency  to 
kmp  tbo  cnrrv  In  proper  adjuiStroent.    One 
book  U  made  of  a  furkod  limb,     lu  Europe, 
not  mfto7  books  are  fouud  anterior  to  the 
lean  ag^     Among  iho  broozo  hooka  from 
Um  WM-dwuUtnga  of  Switxcrlaod  it  one  very 
oinacljr  naoinbUng  the  bookji  of  our  own  time. 
An  cxtraordinarj  BpeiHmon  ia  formed  of  the 
^^nar  mandible  of  aa  eagle,  notchcil  down 
^B|i«  baso;    Books  in  the  Briiisb  lalanda 
Viv«  ttftiUrgoua  but  little  change,  except  in 
fialth  and  iiuality,  ainoe  the  dawn  of  the 

E period.  Looking  upon  the  subject  oa  a 
e,  we  find  a  gradual  dovclopmcnt  from 
rad««t  form  o(  Htiiue,  ^ihruut:lt  bLoII, 
\t  bono,  oopper,  and  iron,  down  to  the 
b— iilifiny  tampered  fine  Btcel  aalmoa-hook 
of  l])0  pTMutt  day ;  and  we  aUo  have  eiam- 
jfim  Itt  which  tiieoa  Btai;ea  of  progrcaaiuu 
ovariap  onji  another,  aa  shown  by  hooks  of 
eenpouod  manufacture,  like  thode  of  shell 

tbosM,  wood  and  bone,  bono  and  iron, 
•Ttt  ilOM,  booff,  and  iron  together. 
ClM4*kKril«.  —  Many  recent  difloatrous 
di  bftT«  ow»d  their  eevcHt;  to  a  undden 
<|o— ycr  of  water  rxx^urring  when  the 
■traama  nf   the    ^  ^   country  wore 

tltmdj  lUtrd  by  I  Uad  fallen  pre- 

vlooaly.  &ic!  ■\  i  •  <  p  .^  i  .Ilodaoloud- 
bazft*  Aa  e\;  lAirj*  0  Ia  l'r:>t.  ^ •- mel.  In  his 
book  on  Tb«  Vrtn«ta,  great  quantities  of  rain 


and  hail  sometimes  collect  at  a  oonsiderabld 
height  in  the  vortox  of  a  tornado,  being 
held  up  by  the  atrong  upward  current  of 
air.  Wliea  the  weight  of  the  accumulated 
moss  has  become  great  enough  to  over- 
come the  force  of  the  attoouding  current,  the 
rain  or  hail  pours  down  at  one  or  more 
pointd.  The  whole  svstcm  may  al«o  bo- 
come  weak  and  break  up  from  some  other 
cause,  when  the  same  result  follows.  Thus, 
if  a  tornado  bcanly  cliargcd  with  ruin,  in 
moving  over  the  country,  strike;!  a  mountain- 
Bide,  its  whirliiig  motion  is  checked  and  the 
upward  current  weokcaed,  wlicn  a  cloud- 
burst reflultfi.  This  is  why  cloud-bursta  oc- 
cur of  Lctiest  on  mountain-aides.  It  is  not  to 
be  supposed  that  the  accumulation  of  water 
would  bo  ercnly  dislributed  over  all  p&rta  uf 
the  aacending  current,  but  it  would  ooUect 
at  several  pointA ;  hence,  when  it  becomes 
able  to  force  its  way  down,  it  descends  not 
in  drops,  but  in  dtrcamtt  which  often  make 
great  holes  in  the  ground.  On  a  steep 
mountain-side.  If  the  stream  continues  for  a 
short  time  only,  it  may  give  rUe  to  a  land- 
slide, or  may  wash  out  a  great  ravine,  through 
which  the  water  rushes  down  to  the  valley 
below,  carrying  rocks  and  trees  along  with  it. 

Treatment  ct  Llghtolng-Shock. — A  re- 
port of  a  ciiriouB  CHite  of  lightning-tthoek, 
with  recovery,  has  been  published  by  Dr.  J. 
B.  Paige,  of  Montreal,  with  remarks  by  Dra, 
Fraok  Bullcr  and  T.  Wesley  Uills.  The  sub- 
ject, a  young  married  woman,  was  struck  by 
a  flojih,  the  Intensity  of  which  was  shown  by 
its  effects  on  metallic  objects  to  be  very 
great.  It  pofifted  from  a  bird-cuge,  hanging 
near  her,  to  her  bead  aboTe  the  left  eye, 
thence  along  the  ear  to  the  central  line  of 
the  thorax,  along  the  stocking  fiu&pendcr  to 
the  top  of  thd  stocking,  leaving  marks  on 
both  lego.  Thcnco  no  trace  of  the  ciin^ent 
wa£  detected  till  the  foot  waa  reached,  whence 
it  passed,  leaving  large  rents  in  the  stocking 
and  slipper,  but  uo  marks  oa  the  akin.  The 
foroG  of  the  shock  wag  enough  to  throw  the 
woman  from  the  chair  on  which  she  was  sit- 
ting, upon  and  across  another  some  two  or 
tliroc  feet  diBtant  She  was  found  complete- 
ly unconsdoUA,  motionless,  with  muscles  re- 
laxed, left  eye  closed,  right  one  open,  face 
pnrple,  pulse  imperceptible,  and  neither 
hcart-eounds  nor  respiratory  murmoi  audi^ 
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ble.  Her  clothed  wi*re  looseoed  and  artificiAl 
rc«tpirntion  was  In-gun,  and  the  first  &\^  of 
lifp  appoared  ntKMit  three  minutcft  AftenrftnL 
Breathing  vos  grcatlj  hnpedeil,  when  re^plm- 
Uon  wftd  first  ru«uTQ«d,  b^  accunaulatioos  of 
fiftliva.  wUicli  were  remorud.  Conflciousneai 
l>L*g3u  to  ixHuru  and  the  miuclcs  of  the  arm 
to  regain  strength  in  b<>tw«en  hoi/  aud  three 
qa&rteni  of  an  hoar.  Sight  was  rv»torod  tu 
the  right  ct«',  but  U  etmld  not  be  atored. 
Though  the  Mibiuct  coiiUl  aol  Bpcak,  the  pa- 
ralrglfl  paieed  awaj  slowlv,  so  that  in  about 
two  wceka  aolSd  food  could  be  awallowiM. 
Twelve  or  fourteen  Lour^  after  the  accident, 
iutiti«e  pain  act  in  aboui  the  head,  neck, 
■rme,  and  chest,  wUiol)  did  oot  pass  away 
from  the  bead  for  gcveu  daja,  and  occurred 
occfldioiiAllj  after  that  At  the  end  of  four 
weeks  the  patient  whs  able  to  return  to  her 
bumc  In  sii  months  complete  recovery  had 
taken  pkoe,  except  in  the  left  ejo.  Tu  the 
quc-siion  whether  tbo  patient  could  have  rc^ 
covered  without  the  adbistanec  rendered  jiut 
after  the  accident,  Prof.  &UUb  rcplios  that 
"  considering  that  rcapimtiou  «ru  Busponded, 
that  the  drvuUtion,  even  with  artificial  res- 
pimtioa,  was  so  feeble  that  the  temperature 
fell,  that  conisdoufiuefla  did  not  return  for  eo 
long,  it  doe-fl  nnt  seem  rcasuuuble  to  believe 
in  the  posaibiliiy  of  spontaucouR  recovery, 
liut  the  case  does  seem  to  teach,  in  the 
fitaare«i  wav,  the  importance  of  u«ing  such 
Bieau  as  thoae  eraplo^d  in  this  inatanoc 
proniptl)'  and  pcrsoreringlv." 

Satonl  <i  Bidet  t«  Usd  Ttliesr— The 

chief  of  the  Agri(.*ultiinil  College  at  Down- 
ton,  England,  bu  given  in  a  recently  pub- 
liishod  article  fiomo  of  the  iudicationa  by 
which  the  fertility  of  soils  may  be  judged, 
be  following  colon  itidi<?!at«  bunenno.aH  in 
riU:  1.  DIack,  as  bclnft  itt  nioM  cajtea 
CauFted  hy  an  cxccm  of  vopotablo  matter  or 
peat  S,  WTitte.  im  inJio-ntJng  a  tiiio,  chalky 
soil,  or  the  pn'i»t.nic.'  of  whitf  »«nd  dose  to 
lliM  surfaoe.  8.  Yellow,  whether  dark  or 
tight,  4.  Ugbt  gray.  G.  Biuc  ff.  A  ptc- 
bald  or  varlcgaiod  colnr.  A  good  »oiI 
ought  to  be  from  tucUv  to  i^lghteeu  inc^os 
devp.  AUurial  >«oili(  uw«  tluir  fertility  in  a 
groat  iitMaiire  to  their  depths  Tensctty 
doM  much  to  determittfl  tha 
po^ffv  of  aoIL  Tenacity  U  »•• 
clearly  cat  fnrrow,  and  iti«  hnprtsawm  left 


by  the  foot  when  the  aoil  \%  OMfttt.  Tb 
tenacious  aoU  the  footpriiu  b  clcftr  aod 
sharp  at  the  edge*,  and  every  aoH-iaark 
shows ;  wbcreaa,  In  loamy  aoU  tb«  lr«ad  li 
indistinct  and  the  edgve  of  the  footprtat 
onimble  nway.  In  dry  weather,  a  cn^ad 
surface  and  hard  yellow  clods  arc  ttM  marks 
ofasUifeoil.     Thv  i<lg«  of  Utid«ni 

not  rely  too  mncb  ■■■,  ,  hysical  dbanc- 

tcr  of  the  soil  aloue.  Load  alwaya  eewwn 
\vae\t  with  herbage  of  some  eort,  ttnm  iW 
quality  and  quiniity  of  which  thv  }*»-*%  po^ 
siblo  indication  of  tlie  ftoiPs  yielding  powo 
may  be  obtained.  Plenty  of  timbor  Is  a 
favorable  augury.  Who  con  not  recall  krm 
bcaatiful  vallcry  where  the  wcD-grrtwn  tfwa 
seem  almoat  to  meoi  their  brancbea  ow 
groen  meadow;)  aod  patdbea  of  gr^  and 
other  crops?     On  the  other  li  meni 

and  thin  soils  carry  a  stnni-  -4«rB 

timbering.  Turning  to  thv  sort  \4.  isvt,  w« 
may  mention  Urge,  qiraadiog  oaka  as  c%ia 
of  good  land.  The  elm  b  found  to  pcrf40- 
lion  OD  village  greens  and  ncstr  to  hoo)^ 
•leads  wlicre  the  ground  has  tKOom^  or 
slwaya  was,  rich,  aud  in  othvr  favored  tita* 
atioiks.  The  mulberry  and  the  walouia  tlie 
apple  and  the  quince,  are  never  foiud  T%- 
orouB  on  other  than  good  land ;  isd  ibe  ask, 
the  sycamore,  and  the  chr«ttiut  ara  also  fai- 
dicationa  of  fertility.  Certain  otiier 
indicate  the  rcrcrsc.  We  aoe  j 
larch  on  barren  nplands  and  aofla  dll 
put  to  other  uaea.  Scotch  fir,  apmccv 
and  other  oooe-beaHng  trees  are  often  fo 
on  (>oor  land.  Beeches  thrive  on  the  l&lb- 
nest  of  Hmcs^nc,  and  the  blrehi  wHt  g*o« 
in  the  most  unpromising  plaooo.  Ctmb^ 
down  to  the  plants,  none  ia  a  more  rnifalffny 
guide  to  fertility  than  cUokweod.  KottUs 
never  grow  on  bad  land,  ami  dandeUeo*  uA 
buttertMips  arQ  not  seen  on  poor  paMvsa 
TliiMtle*»  tiltuj  shtiw  a  good  aoU.  The  aiala 
of  growing  crops  and  the  arTM^Arsiiee  sf 
stuhbli^  »hnnU)  alao  be  :  igli  BBk 

indlcAii'init  mny  show  r«il  .;af«0tarcf 

the  farming.  Certaia  wild  ti>— <i  stev 
banrcnncsa,  while  gma-lackd  which  H'^as 
eovercd  with  dnad,  nnkemprt  attiff,  like  Mlf 
made  bay,  is  always  barrva. 

Gardfninr  fliMtt  af  dkf 
taolcal  Card«n.— TtM»  1>«tff 
sooH  Botanical  OanUo^  carryiq^  go  ibc  1 
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of    31r.   Sbaw,   iu   fuamler,   bavo 
plmo    Cft    gardtii    tfclioUnhipa, 
yi«liog  tor  the   lotftruction   of  n  limited 
»mbar  of  pupils  to  practical  hoitlculturG. 
The  eUaaefl  arc  intended  to  consist  of  e.\x 
pupfla,  who  will   he   lauglit   for   not   more 
Ituui  alx  yearn  each.    Tht^  will  be  rc^rdcd 
aj  apprenticeo  In  the  Bot&nlcat  Garden,  and 
nqtiirai  to  work  in  It  umler  the  direction 
oi  the  heai  ,  pvrfi^ruang  the  duties 

of  pifO«D  I'  '  toeing  ftdv&ncod  gradu- 

allj  frooD  aimpkr  to  more  responsible  tasks. 
^—^titcr  c!ie  first  fc%t  th&r  workiug  hours  will 
^■it  redoded  to  fire  a  ttav,  that  they  may  de- 
^BlM«  thi*  rtat  of  the  time  to  ^tudj,  in  which 
^Hpicjr  will  enjoy  free  the  privUi'gos  of  the 
^^toltion  af  the  School  of  Botany  at  Woithing- 
bm  Uolrcrvity.  For  Utclr  Bvrricoa  in  the 
gardea  (bey  will  be  paid  from  two  hundred 
to  tiire'?  hriTidpcd  doling  a  year,  with  con- 
veifr' '  Applicanta  for 

Mboln:  !iie<l  in  the  upper 

hool  branches;  and,  in  case  of 
of  thom,  will  be  subjected  to  com- 
•xamlnatlon.  In  wbii:h  other  branches 
brought  in.  The  studios  will  be,  for  the 
jnoar,  to  practical  duties ;  for  the  socond 
etabk  aud  flower  gardening,  flinalU 
ura,  and  urchartl  culture;  for  the 
',  rvadhigfl  in   forestry,  eleraentary 
\  ]uul«cap«  gsrdi'alng,  and  the  rudi- 
fiVAi  of  surroying  and  draining;    for  the 
fawtli  year,  botany  of  woedn,  garden  vegt^- 
taltlva,  and  f miu ;  for  the  &fth  year,  rcge- 
phyilology,  economic  entomology,  and 
;  for  the  «ixth  year,  botany  of  garden 
lOUM  plants,  ferns,  and  trees  in 
*int«r  oondjilon,  with  the  Uieoretioal 
of  eotne  branch  of  Bpecial  gardening. 
PkifiOs  vin  also  be  trained   in  legal  forms 
and  in  keoplnx  acoountii.     Two  of  the  six 
•diOlAnhlpa  are  at  the  OtspoMil  of  local  hor- 
Ihalimal  socdttidt  proridcd  their  candidates 
paas  Ifaa  ezaniBatloiii. 

•f  ih%  Citrtnltf  9t  PcBiuyl- 

-Tba  ArduBatogjaa]  Mtiseum  of  the. 

livmisy  of  PocmsylTania,  bc^n  tu  Doc<-td- 

,  1C99,  by  the  purchase  of  a  smntl  ooUee- 

I  of  MuLi  >-iiCat  has  grown  Id  the 

mb*  t  Iftcl'vlf^ttm  t>iotT«nnd 

I  from  aU  tlu.-  i 

__.    I  AmcdoA, aud  I 

i  i0  lBlanii»d  to  mskfr  it  n*preeeDtaiirc  of 


the  early  civilization  of  the  Americas,  and  , 
to  exhibit  aa  far  oa  possible  tlie  Implenienis 
a»cd  by  the  Indians,  in  their  warfare,  agri* 
culture,  and  domestic  life,  before  the  advent 
of  Columbua.  It  is  intended  hereafter  to 
build  up  the  collection  mainly  by  explora- 
tions, and  to  tbiii  end  all  parts  of  the  oitm- 
try  will  be  thoroughly  searched.  In  addi- 
tion to  the  Auieriean  specimens,  thf*  museum 
contains  a  fine  collection  of  flints,  bronze 
implementsi,  and  pottery  from  Europe,  and 
objects  from  A&ia,  Africa,  and  tho  South 
8ea  islands.  Preparations  are  making  by 
Prof.  Rothrock  for  the  establifiliment  in  the 
university  of  a  Museum  nf  Economic  Bot- 
any, to  consist  of  all  kiuda  of  woods,  vcge> 
table  fibers,  gruios,  and  drug?,  arranged  so 
as  to  illu&iratc  the  procest-es  of  manufacture 
from  the  raw  product,  and  the  various  uses 
to  which  each  material  may  be  put.  It  ii 
expected  to  make  this  departuieut  of  prnctl* 
cal  use  to  manufacturers  and  wood-workers, 
who  may  be  guided  by  its  aid  to  the  selec- 
tion of  suitable  material,  and  K-am  where  It 
can  be  got. 

Coflla-NalU. — Baring-Gould  has  contrib- 
uted to  The  Oentlcmon^a  Magazine  an  arti- 
cle full  of  curious  lore  on  this  sepulchml 
subject.  lie  says  that  the  studding  of  a  cof- 
fin with  nails — which  ha«  evidently  not  ceased 
to  be  common  In  England — ^Ih  a  curious  sur* 
vival.  The  nails  arc  no  longer  of  any  use, 
for  the  lid  is  fa<ttened  down  with  screws,  but 
oven  when  stone  ci>filus  were  used  —  snr- 
copbapi — the  noils  were  not  omitted.  Iron 
was  from  the  first  regarded  with  supersti- 
tious reverence.  In  Eg)'pt  iron  was  the 
symbol  of  victory  over  death— of  the  power 
of  resurrection  given  to  nun.  The  Romans 
also  bad  a  reverence  for  iron,  and  attribatcd 
to  it  mystct-inus  powers.  By  drawing  a  dr- 
ole  on  the  ground  or  in  the  air,  with  an  iron 
point,  thrice  round  a  person,  they  believed 
all  nojtiouit  influences  were  banished.  An  iron 
spike  applied  lightly  to  a  wounded  part  would 
relieve  Its  pain.  Rust  for  cut-ativc  and  pro- 
tective ptirposcB  nd;;ht  be  had  from  old 
tuiiU,  from  which  it  muflt  be  removed  with 
moistened  iron.  The  nail  was  spedally  used 
because  it  was  a  symbol  of  fate.  On  the 
Ides  of  September  every  year  the  highest  in 
authority  hi  Rome  drove  a  call  into  the  wall 
of  the  Temple  of  Jupiter.   That  day  was  the 
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beginning  of  ibc  Roman  yecr,  and  the  drir- 
iofi;  uf  the  nail  waa  thought  to  bring  with  it 
pn*<pcrity  for  Ihe  new  year.  Urj  tella  us 
that  when  the  gods  seemed  huatile  and  an- 
morcd  bj  the  distreasea  of  tho  nation,  tbo  die- 
utor  broke  tho  spell  of  evil  by  drirtag  In  a 
uiuL  OncQ  a  nail  driven  in  had  banished  a 
plii^e ;  then  a  nail  had  healed  discord. 
Pliny  fiaya  that,  if  a  nail  be  drircn  into  the 
pillow  00  which  a  man  Buffi'iing  from  epilofv 
ey  hoH  laid  hia  head,  it  will  heal  bim.  In  all 
these  notici*8  wv  eec  iT-nu  used  as  destroying 
ihu  power  uf  evil,  breaking  the  force  of  dis- 
aster, banishing  disease,  expelling  death. 
Cuui<eiiuently,  nuts  were  put  in  urns  or  fu- 
nereal dsts  to  keep  away  from  them  every 
«ril  power,  demons,  witches,  and  as  a  pledge 
of  final  restoration.  Tho  iron  boraesboo 
nanvd  ti>  a  door  owes  its  power  to  break  the 
foroe  of  witchcraft  not  only  to  its  being  a 
symbol  of  Odiii^A  horse,  but  also  to  the  met- 
al of  \«hich  it  is  composed.  Shears  were  fro- 
<|uently  biLried  with  bodies  down  till  late  in 
tbu  middle  ages.  It  is  said  that  even  within 
the  memory  of  man  they  have  been  baried 
in  cotBiiB  with  corpses  in  Swabia.  Some- 
times as  many  as  fire  were  laid  in  tho  ooffin 
with  ono  corpiM}.  The  idea  wau  tho  wmc  as 
with  nails — the  roetal  was  the  important  mat- 
ter, rather  than  the  form  it  took.  The  steel 
or  iron  was  a  prcscrvalive  to  the  corpse,  a 
protection  and  an  assuranco  of  rctnirrection. 
For  the  same  reason  that  tiaiU  and  shears 
were  buried  with  the  dead,  ■  words  were  laid 
with  them,  and  not  neocBStarily  because  tboy 
would  need  tbem  in  the  next  world.  Even 
Charlemagne  was  buried  with  bis  sword.  The 
Icolaiidio  sagas  are  full  of  stories  of  cairns 
broken  into  by  bcrwn  to  n^b  the  dtad  of 
their  sworda.  Already  In  historic  tiirtcs  the 
^liUconce  of  tlie  sword  buried  with  the 
\i\  viAfk  loet ;  and  In  the  Saga  of  Olni  the 
Saint  a  ghost  actniilty  luritea  a  Xorsenmn  to 
break  Into  lil«  tomb  and  relieve  bim  of  his 
sword  and  other  valuahlca. 

Oaklti  of  Ibr  Vanatce,  — Tlje  Tendon 
DJilogical  Sttdcty  has  actjulreil  a  livuig  sp«> 
en  of  tho  manatee,  one  of  the  only  two 
nd«  of  '* herbivorous  cetaceans"  now  ox- 
litlng.  Oonnrniing  the  hohlts  of  tliese  aoL 
maU,  tfiis  Aau<«  Crane  has  written,  from 
ohseratUnu  oT  ■  pair  mvitoI  ycarv  ago  In 
the   Brighton  Ai|uarium,  lliAl  lettuce  aud 


endives,   of  which    they   conld    eal 
pconds  a  day,  formed  their   faTrrHtr- 
The  male  would  dttvuur  at  a 
the  oabbogc,  turnip,  utid  car- 
isbed  those  of  the  dandelion  and  Bo<MU«tle.] 
Somnimca  the   auliuals  woold  swim  aS>oot| 
and  pursue  the  leavea  floatang  oo  the  water;! 
at  other  timoa  tha  planta  wer»  aeiied  la  i 
moutlis,  drawn  down,  and  catm  under  \ 
water,  whUe  < ' 
ployed  in  Bty 
was  bivariably  6Nidluifcd  Uthiu  the  »urfs9f. 
They  are  not  at  all  at  ease  whun  out  of  the 
water,  but  seem  oppressed  by  tbelr  bolk. 
The  male  was  observed  to  mak*  a  ttm  at- 
tempts at  terrestrial  progress  by  tSTBinf^ 
himself  round  and  moving  a  few  Incbcswluaj 
tho  tank  was  empty.     With  Jaws  aad 
&n  pressed  doeety  to  tb«  gronnd,  lb* 
of  the  animal  became  arobed,  and  1 
by  a  violent  latenU  effort,  aided  and  sllgMf' 
supported  by  tbo  forcpaddUea,  wfaldk 
Btrcuhed  out   in   a   line   with   the 
But  the  effect  of  tbcse  very  labored 
was  not  oommensonte  with  their  riobaeBJ 
and  Ibcir  relation  to  activr  looomotSon  i 
be  compared  to  the  state  of  a  man  bin 
prone,  with  fettered  £iN»t  and  «dbow«  (M  t 
hU  side. 

Odd  IHshes  of  the  Olden  T1«t.— TW 

oook-hofikf  of  a  hundred  or  raure  yran  i^ 
afford  reading  well  adaptdl  to  excit«  evi* 
oslty  of  appetite,  if  wc  may  upcak  la  tbaft 
way.  ThiMr  Iisl«  of  pickles  and  Savnrs  a»- 
braced  a  great  many  articles  tlioi  w«  do  bM 
think  now  of  using  In  that  way.  Jama 
were  made  of  vegrtabloa ;  parsnips*  rmaptef- 
riea,  etc,  were  made  Into  cake* ;  aj>d  bwr^i  ■ 
lK)taUiefi,  and  orangva  Into  bbuniita.  Fei 
making  violet  cakes  th«  direttloiM  wc 
**  take  the  finest  violets  yon  eaa  pat,  jIL 
tlie  leaves,  l>eftt  the  viol' 
with  ih'?  juiic  <pf  a  h  s 
twice  their  wciglit  of  •!•'  iti  t^^kzA 

put  your  sugar  and   vi*^]''-    iip"    a   tfir 
saucepan  or  tankard,  act  tt  over  a  alow  %f9^\ 
kee|i  stirring  tt  gently  untU  all  yiiar  SQJtat  I 
diflvolved ;  if  you  la  It  boE)  U  will  din 
your  violets ;   drop  them   tn    chhia   plab 
whro  you  take  lliem  off  put  thrm  in  a  laxs^-J 
will  ■         •.     ^^ 

nstd  vi.{a.UbW»  ti^  o;«aIi^*  and   pannljM^ 


a8s 


bva  Aov«n  and  berriei  of  cider ;  from  syc- 
is&ors:,  walzrat,  bUckbem,  ood  balm.  To 
^hrub,  to  oti«  gallon  of  niilk  flavorvtl 
>  ilIuoub  «nd  SertHo  ormnges  were  uided 
»  quarU  of  tod  viuc,  two  gftlloas  of  rum, 
r  gallon  of  brandj.  Tlie  books  gite 
09  bow  lo  a{na  gold  and  atlrer  webs 
,  to  eptn  blrda*  ne&tf,  to  tnalte  a 
f^t**—  lemplc  or  obelbk,  a  fieb-poud  with 
mHtt  Mul  gold  fith<^  a  LouV  ttusi  niib 
of  ICBioo  for  straw,  nml  eggs  tUlud 
f  anuBcry*  and  a  ben  and  chickeas  in 
To  make  a  "  deaert  Ulanrl/'  "  Ukc  a 
I  of  pacta  and  form  It  tuto  a  rock  three 
i  ittMmd  at  ibe  top,  «et  in  the  inlddtc  of 
I  china  diab,  and  >ct  a  oaat  figure  on 
I  a  crown  on  iu  head  and  a  knot  of 
flogarwcaady  at  iu  fWct,  etc  .  .  ,  U  tbia  dish 
U  for  a  wvddiog  inppcr*  put  two  Gofurea  In- 
■  iliil  of  one"  Tbcni  are  nUo  rcripc^  for 
ialand,**  a  ^  floating  ii^Iajid/'  with 
nd  awMift,  "  or  vou  may  put  in  iQakoa 
^4rlld  animals  of  the  sanie  sort,"  "  SoU 
pie  in  flummery,"  "  moonshine," 
|Bnd  itani  in  jolly  "—4  lialf.moon 
'  atars  Bhinlng  out  of  flummery 
orvd  with  oficliiocal  and  chocolate  to  imi- 
tbe  cuk)r  of  tbc  aky.  Among  aoljii 
r  the  booka  tell  bow  to  make  porcupine 
«f  a  braaat  of  rral,  to  vurpnse  a  shoulder  of 
t  or  any  other  joint,  to  drcsn  a  joint  to 
like  a  bra  and  rhlckcns,  to  bombard 
Wal,  to  trananiA^fy  pigt-ous,  (0  Flopenfne 
•  ltaf«,  mtJtc  a  t^lotnon  Gundy,  make  an 
uHAckl  (urUe,  and  barbccno  a  ptg. 

Tract  avd  BalarU.— According  to  Prof. 
Cbrrmdi>  Tonitiunoti  Cmdelll,  aoiuv  of  the 
prttal  "   -'  rclntioaaof  for. 

•ata  0  .  ilcrn  onen.     The 

Tvlatioo*  aio  not  dirt'ot.  Foreflta  do  not 
•oatribttte  to  the  propagation  of  malaria  un- 
leaa  (hvy  aro  growing  upon  a  malarious  soil ; 
and  tittf  can  not  make  a  soil  maUrioun 
whtefa  woold  not  be  matarione  without  them. 
04ct  they  fi»vor  the  dervlopmcnt  of  malaria, 
vhcs  it  b  already  thero,  by  intercepting  the 
•olar  r«y«,  and  thus  checking  eroporation 
•ad  wfalnhyt  mnlstnrc  in  fommer.  Whoa 
iSia  ob«to(l'  '>r  iho  solar 

rmyit  b  n«j  id,  the  sum- 

ner  drjin^  le^meuM  thu  ii]d.Uriuua  gonemtion, 
md  In  aont  faroreblr  clrcmndtancei  may 
cfva  arrast  It    Tb«  Man  prvralla  In  Rome 


that  forests  act  as  a  screen  to  present  mala- 
ria from  croaaing  them  bj  causing  ii  tu  be 
filtered  oat  in  their  foliage,  and  the  estab- 
llEtbment  of  forests  at  certain  places  is  ad- 
vised for  that  purpose.  But  it  has  been 
prored  that  the  destruction  oF  woods  and 
forests  in  such  situations  has  not  led  to  an 
iucrea^  of  malaria,  but  frcqucutly  to  its 
mitigation  by  promoting  better  drainage  and 
improved  cuItivatioiL  The  production  of  lo- 
rers  in  the  Ajro  Romano  and  in  Komo  la 
the  result  of  a  complexity  of  meteorological 
and  physiological  conJitions.  Aa  abundant 
development  of  malaria  Is  verified  only  when 
the  malarious  soil  is  damp  and  wann.  The 
malarious  charge  of  the  atmosphere  may 
vary  greatly  according  to  the  different  pro- 
portion of  the  two  iniUspeoaable  factors  of 
malaria — beat  and  moisture.  If  both  arc  at 
their  nioximuni,  so  is  the  malaria,  ecpocially 
when  the  sky  is  dear.  \Mien  the  malarious 
charge  of  the  atmosphere  has  been  great  for 
many  days  In  sucoessioa,  and  the  bodies  of 
the  inhabitants  have  become  more  or  lesj 
impregnated  with  the  malarious  genua,  a 
fall  of  temperature  may  be  very  injurious, 
by  cuasiug  an  arrest  of  the  germs  within 
the  oTiganlsm  and  preventing  their  rapid 
elimination  by  the  secretions.  Hence  It  Is 
that  northern  winds  exerdde  an  unfavorable 
itiducnce  during  the  fever  seasons. 

Soda  Salts  la  irlzoaa<— The  deposits  of 
sulphate  of  soda  of  the  Tallcy  of  the  Verde 
River,  Arizona,  have  long  been  known  and 
extensively  qnarHcd  by  the  ranr/irron  of  the 
region  to  obtain  a  fubstituto  for  salt  for  cat- 
tle and  horses.  They  have  rectmtly  been 
risdted  by  William  P.  Blake,  who  found  the 
deposits  of  thcnarditc  and  ollioi]  minerals 
associated  with  it  to  cover  several  seres  in 
ostent,  and  reach  a  thickneas  of  fifty  or  tiity 
feet  or  more.  Tliey  appear  as  a  aorici  of 
rounded  hills,  with  »idea  covered  with  a 
snow-white  efflorescence  and  a  greenish-col- 
ored and  yellow  clay  at  the  bottom  and  top, 
partially  covering  the  saline  beds.  The  bulk 
of  the  deposits  consists  of  tbenarditc,  In  a 
coarsely  crystalline  ma?s,  so  oompnct  and 
firm  that  it  has  to  be  got  out  by  drilling  and 
blasting.  The  white  efflorescence  on  the 
hiUs  is  composed  of  the  hydrous  sulpbato  of 
soda  (mirabifite\  which  occurs  in  close  as- 
sodation  with  the  thcnardite.    Other  asso- 
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ciatcd  rolncmla  arc  rock-sft.lt  in  ' 
imn^parcnt  mii53o«,  epormgly  di  i , 

ihc  iLiihvdroiiB  8iJ|iIuitt)  uf  time  luid  8odm 
[ylaulfKritfj  \  and  "  pst'iidumorphii,"  in  which 
the  glaubcritv  bnving  dlaappearod,  its  place 
U  supplied  by  amorphoua  carbonate  of  time 
exactly  tUliDg  the  luairicca  of  \\a  crystals. 

Ooljr  Tblins   aad   Toyi   tttm  Torres 

Strait— Prxif.  X,  C.  Uaddon  bos  fitted  up 
iu  ttie  Bi'illbh  Muttctmi  a  cotlectioQ  nf  objcclA 
from  Torres  Simit,  which  illustrntcs  iho 
oOBtoms  and  superstiticmd  of  tlie  people  of 
that  ttiU  savage  quarter.  Amoni;  the  ob- 
jecia  are  some  forty  oaiitc  skuUs,  some  of 
which  bad  been  atrnng  in  boncbea  aa  trophy 
decomtioQS  of  the  but  of  a  warrior,  vLiile 
others  bod  been  used  for  cer«Donics  and 
dlTination.  Tlio  great  eccentric  masks  em- 
ployed la  Bcmi' religious  and  aoculor  dances 
are  reproacnted  by  Bpcdmcni  which  the  col- 
lector bellercfl  to  bo  tbe  loat  of  their  kind. 
Oiui  of  thuDi,  a  cntcodne  tuosk,  had  8uch 
eiriking  powers  that  the  native  from  whom 
it  was  obtained  refused  to  put  it  on  for  fe&r 
that  death  wuuli]  be  llie  coDBequeoc«f  b«- 
eauae  it  waa  not  the  ecosoa  of  the  year  when 
U  nilgbt  bo  If^gitiniately  worn.  Of  tbe 
charmfi,  tboae  in  atooe  and  wood  shaped  tiko 
dugoQgs  are  very  iuteweting.  There  are 
charms  to  jirotoct  nf^oinet  poi^nln?,  love- 
charmis  ramrnaking  channSf  charroa  to  make 
the  tobjioco-plnnt  frrow ;  female  figarea,  Bomfl 
in  coral  to  keep  the  Are  in  when  the  house- 
wife is  absent;  and  taboo  figures  and  signs 
of  rarioiia  kinds.  The  musical  tnstnimenta 
include  Kvmc  ingenious  dnuns,  **  ImlUroor- 
ers/*  nnd  a  new  kind  of  simple  oonir>tniotion. 
Uf  lovR  there  arc  tops  of  considerable  weight, 
of  which  tho  rapuau  epina  several  on  his 
Unp-s  at  ilin  Borni?  (liiio,  adiI  arrangements  nf 
•trinjr  used  as  n  sort  of  cat's  cradle.  Tlic 
implcmcnti*  and  arllclcit  of  clothing  and  those 
for  personal  adornment  are  vsried.  An  or- 
tionient  wora  by  u  tK'trothed  girl  BpT>cnni 
to  be  dcrivttl  from  two  fish-htfoks  placed 
back  to  back.  Bevenl  spedmens  grimly 
llluatratc  the  old  snroge  customs.  A  hard- 
wood wcapun  is  markrti  with  eW»*n  notchi»*, 
to  Indii^ite  as  many  heaUti  which  ilttf  own«r 
has  cut  off.  A  double  coseoirary  hcad-drces 
thai  belonged  (o  a  lats  king  nf  tbe  islatid 
Tud  was  handad  ovi'r  by  his  son  to  rn>f, 
lUddoo,  U>geih«r  wUb  tba  boar-luaka  wblc^ 


I  be  wore  rh  on  war  expcdUons,  Oft 

the  uiiil>  ,    that   tbry  were  to  go  la 

ths  nrititb  Jiui»cum,  where  **  pIcDtjr  aflB** 
wanted  to  »vo  tbviii,  Mr'hrn  drawlnp  cr 
photographs  of  some  of  tbe  natirea  wwro  b»- 
log  token  they  wotUd  oak,  "  Queen  Vlcsorti, 
he  see  picture  along  wc  fellow  T  ** — tliat  b^ 
Will  Queen  Victoria  see  our  pictoiv  f— ••  j 
which  the  profosaor  rcpUud  in  tbe 
strain^  ^  S'pose  be  wont,  he  sec ;  I  no  oaToaJ 
Plt^oty  men  along  England  woftl  to  savwf 
about  you  fellow."  Some  of  ihoso  pbot<K 
graphs  may  now  b«  eeen  ia  Ihla  coUeesioBi 
rcconling  fcoturcf  ami  deoontions  wbick,  | 
in  a  few  years,  wUl  bare  died  oul 


NOTES. 

Da.  S.  Wen  HtTCBXtx.  of  PhiUdelphK' 
recently  received  from  n  «oman-pali«ni  lla 
siiiguUr  present  of  a  con!  "'  "l^iii^.^^  **■-• 
chopped  down  and  sa^ 
hands.     He  hail  recomrtf 
ive,  outdoor  life  itt  the  tAoutla  for  bsrvow 
iovalidism.    Hie  hotl  followed  hia  dlrtcUooib 
with  rc(<tult9  of  which  the  cord  of  MWtd 
wood  was  one  of  tbe  evideniMS. 

Da.  K.  K.  SNtATTi,  lecturer  oti  lb*  ttiv 
lory  of  Pliilopnptiy  ot  Vale,  has  been  fawpir- 
ing  tho  i 
untea  of 

pher«  ti'_.i..   *-.    ,.„,>v 
to  present  on  outline  of 
volume  will  eontnin  «  hi  ; 
the  author,  a  slntt-ment  oi 
^tioQ   of  the  *-v>^!*'!n,  Mtid 
Those  so  far 
Prof.  Ladd,ft 
too^   uf    ■' 
Locke,  I 
ley,  b;  . :  :   . 
by  I»r.  Pnioti),  of  Yale ; 
Royce,  of  Harvard.    Kru 
eer  will  certainly  be  ad<i 
others   if   eticourogerot : 
publit'hprB  will  be  Henry  iioii  s  -.o. 

Tiiv  AmrricfitJ  Arw!*f»Tof  FolHScak 

So' 
J..i 
Ih 
ini 

uf 

r»'(' 

tht'U)    bie   »' 

tinnal  and  at 

th. 

It 

th.r.    „, 

not  no^' 


of  small  vo^ 

'  «k. 
ilic  luAturkal 


iioei,  portiealarty  of  1 
from    the 

i'-h  do  Dot  at  gu— m 
■  r  dnsorwib 

'  itivo  «3tk«ilia-J 
,  phnoaoph^r  < 
licddof  pmfi' 

''VA  of 


way.     1  i  ■     . 

meodngs  Cur  iii6  ^4«*cuuu««rti  of  i^pera  < 
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10  estAMtehtneat^of  %  11- 
fnitmtion  of  IcaowledgQ 
ugtj  publicaiJoof  and  by  other  mcuia. 

Mivrs.  Mi'irinm,  publishers  of  Web- 
Dirtiomrv,  i*>»nt?  n  nrcuUr  citlling  ftt- 
'        way  in  which  a 
cba^i  '()n  ^f  WL'b^t^r*s 

|IlMitttu^L-u   i'»^  Dtiiuf;  udverlim^ii. 

U  (•  th«  odlUoii  ihe  copyri[;ht  of 

■hich  hA«  cxpif'    '  ;  Ipse  of  forty-lwo 

f.  .^r-  l!  hu'^i."  all  tbewurdj  that  harebeea 
^,^i.•)  \i,  111-  i.cj^im^  flinco  1847,  and  these, 
cji"  .(iM.  iii  ih  'I'li'irtmcQt  of  ecicftotshave 
t).  .  n  ::.aii'.  ;  i'.  '.iiMina  nujuorous  etviuolo- 
-  ■  n  proved  errotieouB  by  tlie 

t  -   irch;  it  lack*  the  tables 

juugraphical,  aad  other  in* 
("T  art'  apjwnded  to  recent  cdi- 

':  r,  and  it  hiw  no  illuatrnlinnfl 

L  ;>  uf  the  volume.     The  reprint  ia 

»  ••omo  mothfyt  of  photograrure, 
frying  to  the  eyes, 
ti-e  flo  flimsy  that 
»  with  very  lUtle 
I  edition  of  Web- 

^^<i;  rv,  08  it*  publish- 

^^^^Mf  -e — it  i)»  not  even 

^^H^Pc.  .t  explicUlyolainiB 

^^pn«,foi  th:il  4aH  ^ubli^liLil  in  tS'^i, 

^r       Tnr  riL-.-f   ini*  n  *iiiiig  feature  of  Df.  R- 

'   to  the  American   Or- 

■.fi  Proffroaa  in  Atian 

'  M   the   Vcar«   1888-l8Htf,  ifi   the 

>  nx    that    a    Uandt>ook    to    the 

'"    *    '        ' Hired  by  the 

nillan  k  Co. 

.  •.n.    Several 

ioal,  by  Dr.  Shu- 

\mcric*n  and  for- 

II*.' J  lit  itiu  ruport.     Among 

'•Ir.  F.  A.  [.uca^,  ou  the  Skele- 

:,Umct  (fftsat  Ank. 

!.  ,.iil  frtriibli-  article  on  The  Sup- 

;  V  rt.  W.  Uamble. 

tj  for  April  23ih. 

tnoRt   itnp«irtant 

-^eaao  to  bo  to  rc- 

iiie  means  which  be 

•-ad  are  almost  eutirely 

-.■i\  on  tht«  theory  that 

iulltionit  thtil 

-,    Tl»e  chief 

are  c  -f  the  chest,  and 

ioi  air  inhaled.     His 

aiA  arc  «i-ji  luriined  by  cn^os  which 

bM  tf«at«d   ttoeoeaiFftilly,  Including   bia 

Tn  fin*  fo*tQ  foood  b  the  '*  Chevcnne 


'  of  Kaixaaa^nt 


■pvflimbU  to  tb«  Trinity  dj< 
^■MdTWxMt — to  (S«*erib'-<1  > 
aa  a  pari  of  a  cym  ' 
tba  Fdrbeck  Dfcn-br^J 
fflitng  fWn  them  in  r 
tUfrtSolaiL    AkaT 


L'idered 

l(anfta« 

m 

:-f. 

^<  lite  size  of 
I,  found  In  a 


Btratom  of  very  fine,  soft  chalk  of  supposed 
Kiobrara  Cretaceous  ngo,  is  described  by  the 
»amc  author  as  of  interest,  both  on  account 
(jf  i»j  ,,r — ,,  i.tii.f,  iriakind  of  rock  in  which 
b.  tnre,  and  because  it  con- 

t>i  that  chalk  is  Bometiuics 

formetl  verv  near  land,  and  if  $io,  then  pre- 
sumably in  water  of  but  Oiodcnite  depth. 

The  increase  of  leprosy  in  British  Quiana 
ia  attracting  atteutiun.  It  was  iutroduced 
by  negroes  from  Africa,  and  added  to  by 
iiamigrantj  from  India  in  1842  and  18&8, 
and  from  China  in  18G1  aud  1802.  One 
Indian  tribe  was  infected  with  it  fifty  years 
ago  from  the  negro  colony,  but  no  other 
tribe  has  had  it.  Mr.  J.  D.  Hilles,  of  Deme- 
nira,  who  has  investigated  the  subject,  is 
convinced  that  the  disease  is  comumnicable 
by  marriage  or  cohabitation,  and  by  inocula- 
tion or  contact.  Ue  has  seen  cases  that  un* 
doubtedly  arose  by  contagion. 

T«8  investigntinnn  of  Dr.  Tti.  Kocher,  of 
Berne,  on  goitre,  while  they  do  not  clear  up 
the  question  of  the  origin  of  the  disease, 
cast  a  dim  light  upon  iL  Comparing  the 
water  uf  the  ports  of  his  canton  ia  which 
coitre  is  common  with  those  part«i  that  are  free 
from  it,  the  author  found  ctmsidcrable  quan- 
tities of  organic  or  organi/ed  material  in  it 
lu  certain  goiuoua  part^,  particular  familiea 
having  actcM  to  special  wator-duppliea  free, 
or  relatively  w>,  from  this  organic  material 
arc  free  from  goitre,  although  breathing  tha  ■ 
same  air,  living  on  the  same  poll,  enga^og 
iu  the  same  occupations,  and  eating  thesama  | 
food  with  their  goitrous  nciphborr:.  Hince, 
he  coDcluden,  the  organic  factor  is  the  one 
that  determines  the  prevalence  of  goitre. 

Mr.  JosEpn  Thomson  commends  the  ecmi- 
civilized  region  forming  the  central  area  of 
the  Niger  basin  a.'^  one  of  the  most  promis- 
ing Qeldt  for  commerce  in  all  tro])ical  Africa.-' 
It  is  densely  populated,  and  ts  divided  Into ' 
powerful  ami,  for  Africa,  well-govemed  em- 
pires. In  which  life  ond  property  are  fairly 
secure.     The   people  have   made  some  ad- 
vance in  civilir^tion.  and  are  famed  for  the 
excellence  of  their   manufactures.     Inland 
trade   ia   organized,    an    efficient    transporftj 
service  exists,  labor  u  abundant,  the  Niger 
presents  an  uninlemipted  water-way  to  the 
very  heart  of  the  region,  and  the  coimlry  ia 
healthy,  for  Africa. 

A  L^AnOK  stump  of  StfrinffodfnJrtm  altera 
nanx,  dii^covercd  sometime  ago  stnuding  iii| 
the   coal   mines   of  St.  Eiicnae,  Fmncc,  I»1 
about  ten  feet  high,  three  feet  in  diameter 
at  the  starting-point  of  the  roots,  and  twenty 
inchcsindiui  '  r!ictop.     The  roots  re- 

semble the  I  tna.     Ttie  trunk  haflij 

the  cic3tric(.v-  .- ...ijgfl   of   the  SitpUitrtti,} 

and  the  leares  seem  to  have  been  linear,    lal 
a  prostrate  tree  (upper  part)  of  the  satno  , 
species  a  few  feet  from  this  one,  the  Icuf- 
scan  were  more  dearly  marked,  but  smaller. 
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Dm.   E.    '  ■rnarrox  bc£rr««   thai 

I  It  U  t)  ;  rigfat  to  omit  fkrinA- 

I  foofi  in  tf*  liiig  iofanU  that  lisrctob* 

troctgtit  up  hy  baod.  a  little  is  Deeded  «hcn 

Oir*9  o»iU£  <^   ■     '    -   rcUrd  oanUins.  These 

lidrt,  u  i«  •Tvparaftiou  oT barley, 

eUue,  an  ',  act  mcdtanleanr  br 

sddins;  itomcihiiuE  (u  thicken  the  inUk,  and 

enianirle  th?  «ird<i  m  ih^t  an?  formed.     In 


i.tid  through  the  tube  of  a  feed- 

^i^r- - 

Camis  of  iMd-poboalng  among  the  Jao- 
«••■""'  ■"  ~'' era  in  a  8wiM  factory  were  traced 
i  r  to  the  dust  from  leaduD  weights 

V  uiw^d  bj  ihc  weavers  to  carry  the 

thnf-ad  of  their  warp.  After  the  vamUh  has 
boen  ruhbod  off  fr^m  the  wei^rbt^,  the  Iv&d 
b«giua  to  woar  away,  and  falU  in  fine  parti- 
oIm  auHiug  the  dtui  on  the  floor.  In  soooe 
tsum  tbt0  du0t  id  as  taoch  aa  66*86  per  cent 
laad,  and  eren  when  the  utmoat  care  waa 
taken,  ntne  or  ten  per  cent  of  lead  waa 
found  In  iu 


=on-Blan£ted,  the 
liiT   lrt;t?fl  in   the 

'  DaDi<^h  foredtd. 

xcejtt  hi  marshy 
<'of  the  firn:  and 
gradually  gaining 


U  i*  "iriTiiig  out  t 
T-lftCii«;  Ilia  takit 
i\\vv^  try   **ipia  that  tl  i« 
iiv3  ttdviuilagu  over  the  uaka. 


ocrrrAiiY  notes. 

Sin  nonuiT  Raxk,  a  distinguiehed  Irish 
dumiift  aiid  author,  diud  in  Dublin,  Febru- 
ary 16th.  Ht)  waa  bom  in  Dublin  in  Sop- 
IcmliiT,  ISl'K  His  father  wan  the  proprioti>r 
of  sulphurio-acii]  and  alkali  worko  near  the 

city,  aiid  ho  dev*  • '  ■   •-  •      '   -     ' -  ■.! 

knowlcd^o  tctv  ■ 

flrnt  pniK'f — On  f 

In   the  Nntirc    Peroxide  of   Man^anw»c — in 

182K.     This  was  followed  by  otljyr  writribu- 

tiniis.     He  WA8  appointed  Profefttior  of  Nat- 

uml    riiiloftopbT   to    tlir    DuVjUq  Society  in 


iltM,  and 
areh   in   - 

^^  th.    .;  . 

vsident  ol 
Itbor  of 


;:m?olf  to  oriplnal  rc- 

He    wftft    afterwani 

f  [ft-K  Tnrliii,trv^  and 

k.    He 

work 

on  the  luJuntrinl  Ue»u(ife««  of  hvlAud.  Ho 
rcorit-cd  ninny  hunom,  in  recognition  of  hia 
pcicTntlfio  UtH>r4,  frtim  tbo  GoTOmmmt  and 
from  lourui  d  vcx'ii'tJea, 

M.  EoMoxD  niEonrT,  an  eminent  French 
ireoloeiit,   died    April    till,   iu    th«    aeTrnly. 


ILi»  ua«  auihut  uf  mmijf  uaportaiu 


metnoira.    Hia  pT-'  ^  vcr 

0acillati<ni8  of  th*  the  Bftrtb,i 

the  AaeiiBit  6«a  and  *t 

Paria  Butn.     He  wu 

doctrine  uf  tV-   ■ ' ^  v.  ^  *i.iii 

to  explain  g'  -nomeoa. 


uf  dleooleto* 

Slat.     Ha  wan  author  of  worin  on  tbc  Jvfi, 

and    one    •-•n    Ticrlzifactioiu    or    fo«aflaL      lie 
was  di-'  -i<l  kftoel* 

ed^  oi  .^  Bttd  h* 

foai^Ui. 

Da.  Paux.  Xttxrm,  Sanitary  CciaaaelorJ 

and  author  of  works   rrtatins  to 

died  in  HcrUn,  on  the  *Mh  of  Febnuifj. . 

th.  FWf«»l< 

hi  ra«^b 

w'v:  tsta 

OtL.-    ^  1 ^   - ni^«*tt- 

gale  in  the  revuion  oi  her  Notca  on  >Bnizi|^ 


KT,  a  Hcl^ka 
t,  dM    Bear 

'^"^Mt  aercBty 
«  Id  tbt 


membfT  J 

■torya^ 
auMtfaa^H 

auaaoifl 

1  issim-^l 


M.   CQiLRLES  M    "    *■ 

afitronomcr    and    r 
Brussels,  March   1«.>.., 
Tcan.     He  waa  honor 
lloyal  AthotuDum  of  Bn; 
of  the  Belgian  A(*adcwy  «tf  ^cirnco ; 
had  been  connected  with  the  obHonatory 
a  correspondent  ainee  187U.     Uis  nuMt 
portont  resoarohea  were  on  tbr  ftciutiUatJi 
of  the  stars,  for  which  he  iuTcnted  an  issim-' 
mcot  cftllvd  the  scintUlometer,  whick  be  ob- 
served tnduAtrioualy  for  tio%er%l  vaure^  aa4 
which  ted  him  to  new  •■'  <  ^ittK 

fniuiiun  ;  tbo  notation  «>:  ^lilof  tbs* 

hnroroetrical  coltmin  and  LliC  prcMurc  nf  the 
wind ;  the  velocity  of  the  wind,  end  ha  t^ 
olination.    In  the  last  rcscarob  he  is      " 
to  have  txH^n  the  firsl  who  occupi*^ 
with  the  fcubjeCU 

Dk.  Okoroe  Trcojicb, 
ntft  and  writer  on   bii 
di«d  in  PaMaic.  K.  J.,  .\ 

cut'-*'     of  his  agv. 

V:  iC.  I.,  in  IH21 

m»> .  :vuK"  intrNci* 

18tVu,  iu  cooncction  witl 
and  Mexico  DoimJnry  ■ 
the  botany  of  tho  • 
of  llcxleo  and  Ui 

SUl!  '    ■' 

fro;..     ...  -     . 

Dortlculture  i 
MichlpuL  A 
rulttirlit,  frr-ri 
abUit  atid    111 


•uicd  on  boiant< 
'  topirdta;  andmrv 
«iudy  0^  fraeioa. 


i 


nn  c*miimrt  bot^ 

cti, 
•t-r- 

iiv      yy  :^.^      t-.tftl     ia 

.    Study tnc  V^K- 

ll     III     l.tttlIlV.        tt 


[ILE  the  view  of  chronology  based  upon  the  literal  accept- 
ance of  Scripture  texts  -was  thus  shaken  by  researches  in 
another  lino  of  observation  and  thought  was  slowly  devel- 
on  more  fatal  to  the  theological  view. 
Frt»iii  a  vtiy  t-arly  period  thero  had  been  dug  from  the  earth, 
various  ports  of  the  world,  strangely  shaped  masses  of  stone, 
»ome  radely  chipped,  some  polished ;  in  ancient  times  these  were 
pnerally  c  'I  «3  thunderbolts,  and  known  as  **  thunder- 

jnes-"     Tl'  wafl  carrieti  into  the  middle  ages,  and  we  find 

the  eleventh  century  an  emperor  of  the  East  sending  to  the 
''       V  IV,  of  Germany,  a  "heaven  axe";  and,  in  the 
,  a  Bishop  of  Reunes  asserting  the  value  of  thun- 
KtoneH  n8  a  divinely  appointed  means  of  securing  success  in 
"  •■•    '   '*      ■  :i,  security  agauist  thunder,  and  immunity 
.  s ;  even  as  late  as  the  seventeenth  century 
ibcissador  brought  a  stone  hatchet,  which  still  exists  in 
.iii  at  Nancy,  as  a  present  to  the  Prince-Bishop  of  Ver- 
in,  and  claimed  for  it  health-giving  virtues. 
\  irly  as  the  latter  part  of  the  sixteenth  century,  Michael 

*'  ..d  to  prove  that  the  "  thunder-stones  "  were  weapons  or 

■nts  of  early  races  of  men,  though  from  some  cause  his 
<ik  was  not  published  until  the  following  century,  when  other 
iking  men  had  begun  to  take  up  the  same  idea. 
But  early  in  the  eifchteenth  century  a  fact  of  great  importance 
■ :  in  the  year  1715  a  large  pointed  weapon 
1  in  contact  with  the  bones  of  an  elephant, 
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a  gravel-bed  near  Gray's  Inn  Lane,  in  London-    The  world 
eneral  paid  no  heod  to  this ;  if  tho  attention  of  theologians ' 
called  to  it,  they  dismissed  it  summarily  ^th  a  reference  to  Ui^ 
Deluge  of  Noah  ;  but  the  specimen  was  labeled,  the  circtimstui 
regarding  it  were  recorded,  and  both  specimen  and  record  c&nvj 
fnlly  preserved. 

In  1723  Jossien  addressed  the  French  Academy  on  The  Origia^ 
and  Uses  of  Tlaunder-stones,    He  Rhowtxl  that  recent  trttvoleni 
from  various  parts  of  the  world  had  brought  a  number  of  weapoas 
aud  other  implenieuta  of  stone  to  France,  and  that  they  were 
sentially  similar  to  what  in  Ehirope  had  been  known  as  "  thnnder«{ 
Btones " ;  a  year  later  this  fact  was  clinched  into  tho  scientific 
'mind  of  France  by  the  Jesuit  Lafitau,  who  published  a  worki 
showing  the  similarity  between  the  customs  of  al>originefl  tben| 
Bxisting  in  other  lands  and  those  of  tho  early  inhabitants  o£ 
Surope,    So  began,  in  theso  works  of  Jussiou  aud  Lafitau,  thai 
science  of  comparative  ethnography. 

In  1730  Mahudel  presented  a  paper  to  the  French  Aca<l(niiy  i»f ' 
Inscriptions  on  the  so-called  "thunder-stones,"  and  also  prf,^'Ut<}d 
a  series  of  plates  which  showed  that  these  were  stone  implements, 
which  must  have  been  used  at  an  early  period  in  human  history. 

In  1778  Buffon,  in  his  Epoques  do  la  Nature,  intimated  his  J 
belief  that  "thunder-stones"  were  made  by  eai'ly  races  of  men;] 
but  he  did  not  press  this  view,  and  the  reason  for  his  reserve  wa»1 
obvious  enough  :  he  had  already  one  quarrel  with  the  theologians 
on  his  hands,  which  had  cost  him  dear — public  retraction  and 
humiliation ;  his  declaration,  therefore,  attracted  little  notice. 

In  the  year  1800  another  fact  came  into  the  minds  of  thinkin 
aen  in  England,    In  that  year  John  Frere  presented  to  the  Lon^ 
rdon  Society  of  Antiquaries  sundry  flint  implements  found  in  tl 
clay-beds  near  Hoxne ;  that  they  were  of  hnnian  make  was  ccrtAij] 
^And,  in  view  of  tho  undisturbed  depths  in  which  tl "  '*    ;nd,1 

the  theory  was  suggested  that  the  men  who  made  tr  avoj 

lived  at  a  very  ancient  geological  epoch  ;  yet  even  this  discover 
and  theory  passed  like  a  troublesome  drcuktn,  and  soon  seemod 
be  forgotten. 

About  twenty  years  later  Dr.  Buckland  published  a  disctts 
of  tho  subject,  in  the  light  of  various  discoveries  in  the  drift 
in  caves.  It  received  wide  attention,  but  theology  was  hu»Yi4 
silence  by  his  soothing  concesaion  that  thosy  str  s| 

human  handiwork,  associated  with  the  remaimi  of 
animals,  were  proofs  of  tho  Deluge  of  Noah. 

In  lHa3  Bom<,  of  tho  Viouna  Academy  of  S 
Cuxier  sundry  human  bones  found  deep  in  tli 
of  tho  upper  Rhine,  and  suggosted  that  they  were  of  an  early  j 
logical  period ;  this  Cuvicr  virtually ,  if  not  explicitly,  denied^ 
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it  as  he  was  in  his  own  field,  he  was  not  a  great  geologist ;  he, 
fact,  led  geology  astray  for  many  years.  Moreover,  he  lived  in 
a  time  of  reaction ;  it  was  the  period  of  the  restored  Bourbons — of 
the  Voltairian  King  Louis  XVIII,  governing  to  please  orthodoxy, 
:iuc's  discovery  was,  therefore,  at  first  opposed,  then  enveloped 
I  studied  silence, 
Cuvier  evidently  thought,  as  Voltaire  had  felt  under  similar 
cumstancos,  that  '*  among  wolves  one  must  howl  a  little  " ;  and 
leading  disciple,  Elie  de  Beaumont,  who  succeeded  him  in  the 
ray  *     '     '  ••  in  France,  was  even  more  opposed  to 

io  :  ■  ii  master  had  been.     Bout's  discoveries 

arc,  accortlingly,  apparently  laid  to  rest  forever.* 
In  1825  Kent's  Cavern,  near  Torquay,  was  explored  by  the 
?v.  Mr.  McEnery,  a  Roman  Catholic  clergyman,  who  seems  to 
we  been  completely  overawed  by  orthodox  opinion  in  England 
ad  elsewhere;  for,  though  he  found  human  bones  and  imple- 
lents  mingled  with  remains  of  extinct  animals,  he  kept  his  notes 
manuscript,  and  tliey  were  only  brought  to  light  more  than 
liirty  years  later  by  Mr.  Vivian. 
The  coming  of  Charles  X,  the  last  of  the  French  Bourbons,  to 
ru3,  made  the  orthodox  pressure  even  greater.    It  was  the 

Bu- -I'.ion  of  the  reactionary  period — the  time  in  France  when 

i  clerical  committee,  sitting  at  the  Tuileries,  took  such  measures 
were  necessary  to  hold  in  check  all  science  that  was  not  per- 
zHj  "  safe  "  ;  the  time  in  Austria  when  Kaiser  Franz  made  his 
famous  declaration  to  sundry  professors,  that  wliat  he  wanted  of 
them  was  simply  to  train  obedient  subjects,  and  that  those  who 
^d  not  make  this  their  purpose  would  be  dismissed;  the  time  in 
k^rraany  when  Nicholas  of  Russia  and  the  princelings  aud  min- 
ters  under  his  control,  from  the  King  of  Prussia  downward,  put 
>rth  all  their  might  in  behalf  of  "scriptural  science'*;  the  time 
Italy  when  a  scientific  investigator,  arriving  at  any  conclusion 
strusted  by  the  Church,  was  sure  of  losing  his  place  and  in  dan- 
of  losing  his  liberty ;  the  time  in  England  when  what  little 
jience  was  taught  was  held  in  due  submission  to  Archdeacon 
iley'fl  doctrines  and  the  Thirty-nine  Articles ;  the  time  in  the 
Tmied  States  when  the  first  thing  essential  in  science  was,  that  it 
fl'' '  "  '  'Iims  of  revival  preachers. 
V  ']  to  scientific  truth  labored  on;  and  in  1828 


•  r  '  n^nil  hisiory  of  early  views  regarding:  etonc  implomenl?.  see  the  firrt  chap- 

n.\  [ja  France  PrtShiatoriquc  ;  also  Jol}r,  Unomme  arftnt  lea  M6laux  ;  also 
LdbtKKk,  and  Eran?.  For  llgtitnin^^-Ktonos  in  CTIiina,  Boe  dtation  from  a  CTIiinMo 
^ofifldia  of  1602,  in  Tyler,  Eaxl;  lii^torj  of  Maokind,  p.  S09.  On  iho  unirersality  of 
tliU  tMtlcf  on  the  surviving  xm&  of  stoce  implements  even  into  drilizcd  t'unea,  and  on  their 
aCa£lurv  toxlaj,  ser*  ibij.,  cb^ter  \tii.  For  iho  trcatnicDt  of  Kong's  dlACorer;,  seo 
c«|ier»Ilf  BortUIet,  Le  rrihistorique,  Paris,  1885,  p.  1 1. 
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Toumal,  of  Narbonne,  discovered  in  the  cavern  of  Bize*  specimens 
of  liuiaan  industry,  with  a  fragment  of  a  human  skeleton,  among 
bones  of  extinct  animals.  In  the  following  year  Chxistol  pub- 
lished accounts  of  his  excavations  in  the  caverns  of  Gard ;  he  had 
found  in  position,  and  under  conditions  which  forbade  the  idea  of 
after-disturbance,  human  remains  mixed  with  bones  of  the  extinct 
hyena  of  the  early  Quaternary  period.  Little  general  notice  wa-s 
taken  of  this,  for  the  reactionary  orthodox  atmosphere  invol 
such  discoveries  in  darkness. 

But  in  the  French  Revolution  of  1830  theoL'     ^*  ' 

cal  system  collapsed:  Charles  X  and  his  advi 
lives ;  the  other  continental  monarchs  got  glimpses  of  new  ligbf ; 
the  priesthood  in  charge  of  education  were  put  on  their  good  be- 
havior for  a  time,  and  a  better  era  began. 

Under  the  constitutional  monarchy  of  the  house  of  Orleazis  in 
France  and  Belgium  loss  attention  was  therefore  paid  by  Govern- 
ment to  the  saving  of  souls;  and  wo  have  in  rapid  succession  new 
discoveries  of  remains  of  human  industry,  and  even  of  human 
skeletons  so  mingled  with  bones  of  extinct  animals  as  to  give  ad- 
ditional proofs  that  the  origin  of  man  was  at  a  period  vastly  ear- 
lier than  any  which  theologians  had  dreamed  of. 

A  few  years  later  the  reactionary  clerical  influence  ogaiiut 
Bience  in  this  field  rallied  again.    Sehmerling  In  1833  explored  ft 
"multitude  of  caverns  in  Belgium,  especially  at  Eii;  *  '   ^ 

houl,  and  found  human  skulls  and  bones  closely  a- 
bones  of  extinct  animals,  such  as  the  cave  bear,  hyena,  elepliAnt^ 
and  rhinoceros,  while  mingled  with  these  were  evi'  *.if  hu- 

man workmansliip  in  the  shape  of  chippe<^ flint  imj  :a;  dis- 

coveries of  a  similar  sort  were  made  by  De  Serres  in  Franco  and 
Lund  in  Brazil;  but,  at  least  as  far  tis  continental  Europe  was 
concerned,  these  discoveries  were  received  with  much  coolness, 
both  by  Catholic  leaders  of  opinion  in  France  and  Belgium,  and 
by  Protestant  leaders  in  England  and  Holland.  Sehmerling  him- 
self appears  to  have  been  overawed,  and  gave  forth  a  sort  of  apol- 
ogetic theory,  half  scientific,  half  theologic,  vainly  hoping  to  sat- 
isfy the  clerical  side. 

Nor  was  it  much  better  in  England.    Sir  Charles  Lyell.  m 
Jevoted  a  servant  of  prehwtoric  resouroh  thirty  yt 
till  holding  out  against  it  on  tho  ecit^utific  side;  r      , 
theological  side,  it  was  the  period  when  that  great  chvrchmiuif 
D«an  Cockburn,  was  insulting  ^"    '     '  '    '        'T        '  "     f  York 
Mhustor,  and  the  Rev.  Mellor  1-  .  »«•'• 

bliu.!k  art/- •' a  forbidden  province";  and  when  in  Anuihca  Prat 
MoM.»8  Stuart  and  others  like  him  were  belittling  "  -  — »-  ' 
Benjamin  Siliiman  and  Edward  Hitchcock. 

In  1840  Godwin  Austin  presented  to  the  Roynl  Geological  8o« 
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bty  an  account  of  hia  discoverios  in  Kent's  Cavern  near  Torquay, 

■  ially  of  human  bones   and   implements  mingled  with 
the  elephant,  rhinoceros,  cave  bear,  hyena,  and  other 

tinct  animals;  yet  this  memoir,  like  that  of  McEnery  fifteen 
'    fore,  found  an  atmosphere  so  unfavorable  that  it  was  not 

■  L 
But  just  at  the  middle  of  the  nineteenth  century  came  the  be- 

gUnning  of  a  new  epoch  in  science — an  epoch  when  all  these  earlier 
^fccoveries  were  to  be  interpreted  by  means  of  investigations  in 
^faiffercnt  field:  fur,  in  1847,  a  man  previously  unknown  to  the 
^■Drld  at  large,  Boucher  de  Perthes,  publisheil  at  Paris  the  first 
Hplume  of  his  work  on  Celtic  and  AntediluAnan  Antiqxiities,  and 
m  this  he  showed  engravings  of  tyjjical  flint  implements  and  weap- 
ons, of  which  ho  had  discovered  thousands  upon  thousands  in  the 
^pgh  drift  beds  near  Abbeville  in  northern  France. 

The  significance  of  this  discovery  was  great  indeed — far  greater 
^an  Boucher  himself  at  first  supposed.     The  very  title  of  his 
■yk  showed  that  he  at  first  regarded  these  implements  and  weap- 
as  having  belonged  to  men  overwhelmed  at  the  Deluge  of 
aah ;  but  it  was  soon  seen  that  they  were  something  very  differ- 
^t  from  proofs  of  the  literal  exactness  of  Genesis :  for  they  were 
md  in  terraces  at  great  heights  above  the  river  Somme,  and, 
>der  any  possible  theory  having  regard  to  the  truth,  must  have 
DQ  deposited  there  at  a  time  when  the  river  system  of  northern 
ice  was  vastly  different  from  anything  known  in  the  historic 
period.    The  whole  discovery  indicated  a  series  of  great  geologi- 
cal changes  since  the  time  when  these  implements  were  made,  re- 
^Liring  cycles  of  tim^  compared  to  which  the  space  allowed  by 
^Hie  orthodox  chronologists  were  as  nothing. 

His  work  was  the  result  of  over  ton  years  of  research  and 
jiought.    Year  after  year  a  force  of  men  under  his  direction  had 
Ig  into  these  high-terraced  gravel  deposits  of  the  river  Somme, 
'  iH  book  he  now  gave,  in  the  first  full  form,  the  results  of 
.    80  far  as  France  was  concerned,  he  was  met  at  first  by 
liat  he  calls  "a  conspiracy  of  silence,"  and  by  a  contemptuous 
►u  among  orthodox  scientists,  at  the  head  of  whom  stood 
'.(^aumont. 
This  heavy,  sluggish  opposition  seemed  immovable :  nothing 
It  Boticher  could  do  or  say  appeared  to  lighten  the  pressure  of 
thf*  orthodox  theological  opinion  behind  it — not  even  his  belief 
-  were  remains  of  men  drowned  at  the  Deluge  of 
-  ....-:  they  were  proofs  of  the  literal  exactness  of  Gkne- 
I  •eemed  to  help  the  matter.     His  opponents  felt  instinctively 
3ch  dis'  ^  boded  danger  to  the  accepted  view,  and  they 

[right :  h  liimself  soon  saw  the  folly  of  trying  to  account 

them  by  the  orthodox  theory  which  he  had  adopted  at  first. 
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And  it  must  be  confessed  that  not  a  little  force  was  added  to] 
the  opposition  by  certain  characteristics  of  Boucher  de  F 
himself ;  gifted,  foresighted,  and  vigorous  as  he  was,  ho  ^^ 
own  worst  enemy ;  carried  away  by  his  own  discoveries,  he  jumped  j 
to  the  most  astounding  conclusions:  the  engravings  in  the  laiorl 
volume  of  his  great  work,  showing  what  he  thought  to  he  hainJUll 
features  and  inscriptions  ujjon  some  of  the  flint  imjderaenU*,  art*] 
worthy  of  a  comic  almanac;  and  at  the  great  National  Mudenm 
of  Archaeology  at  St.  Germain,  beneath  the  shelves  bearing"  the 
remains  which  ho  discovered,  which  mark  the  triumph  of  a  great  j 
new  movement  in  human  science,  are  drawers  containing  speci- 
mens hardly  worthy  of  a  penny  museum,  from  which  ho  drew  the 
most  imwarranted  inferences  as  to  the  language,  religion,  and 
usages  of  prehistoric  man. 

But  Boucher  triumphed  none  the  less.    Among  his  bitter  oppo- 
nents at  first  was  Dr.  RigoUot,  who  in  1855,  sear*  * 
materials  to  refute  the  innovator,  dug  into  the  do] 
— and  was  converted :  for  he  found  implements  similar  to  tho«v| 
of  Abbeville,  making  still  more  certain  the  exist 
ing  the  Drift  period.    So,  too,  Gaudry  a  year  1 
discoveries. 

But  most  important  was  the  evidence  of  the  truth  which 
came  from  other  parts  of  France  and  from  many  other  count 
The  French  leaders  in  geological  scitmce  had  been  held  back,  not^ 
only  by  awe  of  Cuvier,  but  by  recollections  of  Scheuclizer.  Ridl* 
cule  has  always  been  a  serious  weapon  in  France,  and  the  ridicule  I 
which  finally  overtook  the  adlicreuts  of  the  attempt  of  Scheuchzer.l 
Mazurier,  and  others,  to  square  geology  with  Genesis,  was  still  re-l 
member ed.  From  the  great  body  of  French  scientists,  therefore,! 
Boucher  secured  at  first  no  aid.     His  8upfK>rt  cm  '  •  otheri 

side  of  the  Channel.    The  most  eminent  English  «;  .  -uch  a^J 

Falconer,  Prestwich,  and  Lyell,  visited  the  beds  at  Abbeville  andj 
St.  Acheul,  convinced  themselves  that  the  discoverii       ■  '' 
Kigollot,  and  their  colleagues  were  real,  and  then  qui- 
told  England  the  truth. 

And  now  there  appeared  a  most  effective  ally  in  France.  Tfao} 
arguments  used  against  Boucher  do  Perthes  and  some  of  tbe  othwri 
early  investigators  of  bone  caves  had  been  that  the  i:  it«| 

found  might  have  been  washed  about  and  turned  ovt*     ^»  fc,it*t 
floods,  and  therefore  that  they  might  bo  of  u  recent  i^»criod ;  but  J 
in  18C1  Edward  Lartet  published  an  account  of  his  own  excavn- 
tions  at  the  Grotto  of  Aurignac,  and  the  proof  that  man  had  ex- 
isted in  the  time  of  the  Quaternary  aniniak  was  complete!.    Thi 
p-^  id  boon  ' 

it  lUce;  ni>  .  ^,      _.       : 

had  been  possible ;  and  Lartet  found,  in  place,  bonea  of  eight  oat 
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of  nine  of  the  main  species  of  animals  which  characteme  the 
Quaterni  '^d  in  Europe;  upon  them  were  marks  of  cutting 

iplemc:  I  iu  the  midst  of  them  coals  and  ashes, 

Olos©  upon  these  come  the  excavations  at  Eyzies  by  Lartot  and 
is  English  culleagtie,  Christy.  In  both  these  men  there  was  a 
yhrittj  and  a  carefulness  in  making  researches  and  in  stating 
reenlts  which  converted  many  of  those  who  had  been  repelled  by 
le  enthusiasm  of  Boucher  de  Perthes.  The  two  colleagues  found 
ied  together,  in  the  stony  deposits  made  by  the  water  dropping 
torn  the  roof  of  the  cave  at  Eyzies,  the  bones  of  numerous  ani- 
aala  extinct  or  dei)arted  to  arctic  regions,  one  of  these  a  vertebra 
uf  a  reindeer  with  a  tiint  lauce-hea<l  still  fast  in  it,  and  with  these 
rere  found  evidences  of  fire. 

Discoveries  like  these  were  thoroughly  convincing.  But  there 
kill  remained  here  and  there  a  few  gainsayers  in  the  supposed  in- 
of  Scripture,  and  these,  in  spite  of  the  convincing  array  of 
B,  insisted  that  in  some  way,  by  some  combination  of  circum- 
nces,  these  bones  of  extinct  animals  of  vastly  remote  periods 
ight  have  been  brought  into  connection  with  all  these  human 
I  and  implements  of  human  make  in  all  these  different  places, 
without  supposing  that  these  ancient  relics  of  men  and  animals 
-were  of  the  same  period.  But  a  new  class  of  discoveries  came  to 
•Oaoce  this  contention.  At  La  Madeleine  in  France,  and  at  vari- 
ous other  places,  were  found  rude  but  striking  carvings  and  en- 
grsvings  on  bone  and  stone  representing  sundry  specimens  of 
Jhose  long-vanished  species.  These  specimens,  or  casts  of  them, 
now  be  seen  in  all  the  principal  museums.  They  show  the 
rjr  mammoth,  the  cave  bear,  and  various  other  animals  of  the 
iry  period,  carved  rudely  but  vigorously  by  contemporary 
b;  and,  to  complete  the  significance  of  these  discoveries,  travel- 
rning  from  the  icy  regions  of  North  America  have  brought 
ilar  carvings  of  animals  now  existing  in  those  regions,  made 
the  ElskimoB  during  their  long  arctic  winters  to-day.* 

•  For  lh«  exploritions  in  Belgium,  ece  Dupont»  Lc  Temps  Pr^^historique  en  Bclpquc. 
tbo  dboorerles  tj  UcEuerr  and  GoUwio  Auettn,  gee  Lubbock,  Frehidtoric  Times,  Lon- 
tioo,  IH£V,  chcp.  X ;  also  Cartailhac,  Joly,  and  olhera  above  dtcd.  For  Boucher  de  Perthes, 
MN  hU  Antiquit69  Ccltiquea  et  Ani^dilurienncs,  Farm,  1347-'64,  vol.  lii,  pp.  D20  ttteq.  For 
maairj  exirataganoea  of  Boucher  dc  Perthes,  sec  Fieinach,  Dcscripiioa  Raisonn^-o  du  Hus^ 
4e0L  Germain  ra  Lajp,  Parl%  lASO^  tnl.  I,  pp.  1ft  c/«<y.  For  tlie  mixture  of  sound  and 
■fanrd  VBfolta  hi  Boncher'A  work,  wq  Cartailhac  as  above,  p.  19.  Boucher  had  publif«facd 
ta  1SS9  a  work  entitled  Dc  la  Otfatioo,  but  it  aecms  lo  have  dropped  dead  from  the  press. 
For  lk«  att«rapt3  of  Schcuchaer  Co  reconcile  gcologj  and  Oenesis  bj  means  of  the  Botno 
rfAm*  tati»t  and  Btmilar  "dUuriao  foK^ils,"  ece  tbe  chapter  on  Ocolog^  in  thla  aeriea.  The 
•H^aal  «p«cimcxia  of  thoM  prelilstoric  engraving!  upon  bone  and  stone  may  he  best  ti^en 
at  Ibc  JUcfaaologicai  Museum  of  St.  Gennoin  and  the  Britii^h  Museum.  For  engravings  of 
aeawt  «f  t^  Buoat  rtccnt,  sea  rspedally  Dawkias*s  Earlv  Han  In  Brilain,  cbap.  vil,  and  th« 
CkbdogM  da  Voaie  da  St  Oennatn.     For  oompariaon  of  ihiii  prehistoria  work  wUh  thai 
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As  a  result  of  these  discoveries  and  others  like  them,  ahowis| 
that  man  was  not  only  a  contemporary  with  long-^-' ' '  *  aninub 
of  past  geological  epochs,  but  that  he  had  already  ^Kjd  into 

a  stage  of  culture  above  pure  savagery,  the  tide  of  thought  bi»gftii 
to  turn.  Especially  was  this  seen  in  1863,  when  Lyell  publiahiyi 
the  first  edition  of  his  Geological  Evidence  of  the  Antiquity  of 
Man ;  and  the  fact  that  he  had  so  long  opposed  the  new  ide« 
gave  force  to  the  clear  and  conclusive  argument  which  led  him  tu 
renounce  his  early  scientific  beliefs. 

Research  among  the  evidences  of  man's  existence  in  the  earlyj 
Quaternary,  and  possibly  in  the  Tertiary  period,  was  now  preyed' 
forward  along  the  whole  line.  In  1864  Gabriel  Mortillet  founJed 
his  review  devoted  to  this  subject;  and  in  18t>5  the  first  of  a  serifii 
of  scientific  congresses  devoted  to  such  researches  was  held  in 
Italy,  These  investigations  went  on  vigorously  in  all  part«  of 
France  and  spread  rapidly  to  other  countries.  The  explorations 
which  Dupout  began  in  18G4,  in  the  caves  of  Belgium,  gave  to  llw 
museum  at  Brussels  eighty  thousand  flint  implements,  forty 
^thousand  bones  of  animals  of  the  Quaternary  period,  with  a  num- 
ber of  human  skulls  and  bones  found  mingled  with  these  remainsL 
From  Germany,  Italy,  Spain,  America,  India,  and  Egyjit  similar 
results  were  reported. 

Especially  noteworthy  were  the  further  explorations  of  the 
Daves  and  drift  throughout  the  British  Islands.  The  discovery 
by  Colonel  Wood  in  1861,  of  flint  tools  in  the  same  strata  with 
ones  of  the  earlier  forme  of  the  rhinoceros,  was  but  typical  of  J 
many.  A  thorough  examination  of  the  caverns  of  Brixham  i 
Torquay,  by  Pengelly  and  others,  made  it  still  more  evident  i 
man  had  existed  in  the  early  Quaternary  i>eriod :  the  exiftence  of 
period  before  the  Glacial  epoch  or  ]>etween  different  gl 

ochs  in  England,  when  the  Enghshman  was  a  savage,  nmt 
rude  stone  tools,  was  then  fully  ascertained,  and,  what  was  mora] 
significant,  there  were  clearly  shown  a  gradation  and  evolutid 
even  in  the  history  of  that  perioiU    It  was  found  that  this  Hncienl 
Stone  epoch  showed  progress  and  development :  in  the  upi:*er  lay*| 
ers  of  the  caves,  with  remains  of  the  reindeer,  who,  al*^"-^  be] 
has  migrated  from  these  regions,  still  exists  in  more  n*  cli- 

mates, were  found  stone  implements  revealing  some  litt..    i  U  . 
in  civilization ;  next  below  these,  sealed  up  in  the  siuia^i 
came,  as  a  rule,  another  layer,  in  which  the  remains  of  reind 
were  rare  and  those  of  the  mammoth  more  frequei  ias^ 

plements  found  in  this  stratum  being  less  skillfully  i. ji. 

produced  to-dajr  hj  the  Edkiuioi  sud  others,  m«  Labbook,  rrehlAtorle  TbnM, 
1  uid  xlr.    For  Ti*ry  Binkhig  t*ibibiUons  of  ihii  nam*  Nrt{*itio  ^tx  io  •  hi|;faer  ficM  i 
1)9  <le«c«m!iknti  of  ttia  liaxbarian  trib«e  of  noTii-""<"n   Amnrlca^  »cc  tb«  rmj 
lUufllnUouA  in  Rlalc,  DAnlib  Grvc&U&d,  LoniioD,  cialty  tbo««  la  cbniv  sW. 
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S6  in  the  upper  and  more  recent  layers;  and^  finally,  in  the 
rest  levels,  near  the  floors  of  these  ancient  caverns,  with  re- 
link of  the  ciive  bear  and  others  of  the  most  ancient  extinct  ani- 
ils,  were  found  stone  implements  evidently  of  a  yet  ruder  and 
rlior  stage  of  human  progress.    No  fairly  unprejudiced  man 
visit  the  cave  and  museum  at  Torquay  without  being  con- 
that  there  were  a  gradation  and  evolution  in  these  begin- 
o£  human  civilization.     The  evidence  is  complete ;  the 
masaes  of  breccia  taken  from  the  cave,  with  the  various  soils,  im- 
^^Hfints,  and  bones  carefully  kept  in  place,  put  this  progress 
^^^■id  a  doubt. 

^p  All  this  indicated  a  great  antiquity  for  the  htunan  race  ; 

Trot  in  it  lay  the  germs  of  still  another  great  truth,  even  more 

important  and  more  serious  in  its  consequences  to  the  older 

theologic  view,  and  this  will   be  discussed   in   the   following 

chapter. 

But  new  evidences  came  in,  showing  a  yet  greater  antiquity  of 
mao.  Remains  of  animals  were  found  in  connection  with  human 
remainSf  which  showed  not  only  that  man  was  living  in  times 
more  remote  than  the  earlier  of  the  new  investigators  had  dared 
dream,  but  that  some  of  these  early  periods  of  his  existence  must 
Lve  been  of  immense  lengthy  embracing  climatic  changes  be- 
kening  different  geological  periods:  for  with  remains  of  fire 
human  implements  and  human  bones  were  found  not  only 
les  of  the  hairy  mammoth  and  cave  bear,  woolly  rhinoceros  and 
ideer,  which  could  only  have  been  deposited  there  in  a  time  of 
[jtic  cold,  but  bones  of  the  hyena,  hippopotamus,  saber-toothed 
{er,  and  the  like,  which  could  only  have  been  deposited  when 
was  in  these  regions  a  torrid  climate.  The  conjunction  of 
remains  clearly  showed  that  man  had  lived  in  England 
enough  and  long  enough  to  pass  through  times  when  there 
1  arctic  cold  and  times  when  there  was  torrid  heat ;  times  when 
it  glaciers  stretched  far  down  into  England  and  indeed  into 
continent,  and  times  when  England  had  a  land  connection 
^th  the  European  continent,  and  the  European  continent  with 
frica,  allowing  tropical  animals  to  migrate  freely  from  Africa 
I  the  middle  regions  of  England. 

r^  *ion  of  the  origin  of  man  at  a  period  vastly  earlier 

an  ;'jred  chronologists   permitted  was  thus  absolutely 

^tled;  but  among  the  questions  regarding  the  existence  of  man 

i(>d  yet  more  remote,  the  Drift  period,  there  was  one 

H  r  a  time  seemed  to  give  the  champions  of  science  some 

culty.     The  orthodox   leaders  in  the  time   of   Boucher  d© 

l©s,  and  for  a  considerable  time  afterward,  had  a  weapon  of 

they  maile  good  use;  the  statement  that  no  human  bones 

Lyel  bven  discovered  in  the  drift.    The  supporters  of  science 
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naturally  answered  that  few  if  any  other  bones  as  flmall  as  these 
of  man  hod  been  found,  and  that  this  fact  was  an  additional 
proof  of  the  greM  len^h  of  the  period  since  man  had  live*!  with 
the  extinct  animals;  for,  since  specimeus  of  human  workmao* 
ship  proved  man's  existence  ae  fully  as  remains  of  his  bones  T 
could  do,  the  absence  or  even  rarity  of  human  and  other  small 
bnnee  simply  indicated  the  long  periods  of  time  required  for  J 
dissolving  them  away. 

Yet  Boucher,  inspired  by  the  genius  he  had  already  shotni,  ] 
and  filled  with  the  spirit  of  prophecy,  declared  that  human  bones 
would  yet  be  found  in  the  midst  of  the  Hint  implements,  and  in 
1863  he  claimed  that  this  prophecy  had  been  fulfilled  by  the  di*- 
coveiy  at  Moulin  Quignon  of  a  portion  of  a  human  jaw  deep  in 
the  early  Quaternary  deposits.  But  his  triumph  was  short-lived; 
the  opposition  ridiculed  his  discovery;  they  showed  that  he  had 
offered  a  premium  to  his  workmen  for  the  discovery  of  human 
remains,  and  they  naturally  drew  the  inference  that  some  tricky 
laborer  had  deceived  him.  The  result  of  this  was,  tJiat  the  men 
of  science  felt  obliged  to  acknowledge  that  the  Moulin  QaigDOn 
discovery  was  not  proved. 

But  ere  long  human  bones  were  found  in  the  deposits  of  Iho 
early  Quaternary  period,  or  indeed  of  an  earlier  period,  in  various 
other  parts  of  the  world,  and  the  question  regarding  the  Moulin  | 
Quignon  relic  was  of  little  importance. 

We  have  seen  that  researches  regarding  the  existance  of  pre- 1 
historic  man  in  England  and  on  the  Continent  were  at  first] 
mainly  made  in  the  caverns ;  but  the  existence  of  man  in  the  e« 
liest  Quaternary  i>eriod  was  confirmed  on  both  sides  the  Etij*!ish! 
Channel,  in  a  way  even  more  striking,  by  the  close  p>  loo  1 

of  the  drift  and  early  gravel  deposits.  Tlie  results  arij  wt,j  ai  by  I 
Boucher  de  Perthes  were  amply  confirmed  in  England.  Rudcj 
stone  implements  were  found  in  terraces  a  hundre<l  feet  antl 
more  above  the  levels  at  which  various  rivers  of  Great  Britain, 
now  flow,  and  under  circumstances  which  show  that,  at  the  timo^ 
when  they  were  deposited,  the  rivers  of  Great  Br  many 

cases  were  entirely  different  from  those  of  the  preELi.-  ^  .: :  ;d,  and 
formed  parts  of  the  river  system  of  the  European  continent.    Re-i 
irches  in  the  high  terraces  above  the  Thames,  th-     ' 

at  other  points  in  Great  Britain,  placed  beyond  u 
that  man  existed  on  the  British  Islands  at  a  time  when  they  irere| 
(  d  by  solid  land  with  the  Contin*    '        '        ""     "     !'.i 

t .  hin  the  period  of  the  existence  of  ICuH 

rope,  a  large  portion  of  the  British  Islands  had   been  sunk 
depths  between  fifteen  hundred  and   twenty-five  hundred   fwt 
beneath  the  Northern  Ocean — had  risen  again  from  the  wat 
had  formed  part  of  the  continent  of  Europe,  and  had  been 


/JT  THE  WARFARE  OF  SCTEyCE. 


onbrokcn  oonnoction  with  Africa,  so  that  elephants,  bears,  tigers, 
^  '  tfos  ami  hipj>opotAmu8,  of  species  now  mainly 
their  bonos  in  the  same  deposits  with  human 
plements  as  far  north  as  Yorkshire.  Moreover,  connected  with 
fact  came  in  the  new  conviction,  forced  npon  geologists  by 
I  more  careful  examination  of  the  earth  and  its  changes,  that 
^h  frlovations  and  depressions  of  Great  Britain  and  other  parts 
tho  world  were  not  the  results  of  sudden  cataclysms,  but  of 
processes  extending  through  vast  cycles  of  years — processes 
such  OS  are  now  known  to  be  going  on  in  various  parts  of  the 
rid.  Thus  it  was  that  the  six  or  seven  thousand  years  allowed 
^even  the  most  liberal  theologians  of  former  times  were  seen 
and  more  clearly  to  be  but  as  a  mere  nothing  in  the  long 
assion  of  ages  since  the  appearance  of  man. 
Confirmation  of  these  results  came  from  various  other  parts 
Jibe  world,  pspecially  from  the  drift  deposits  both  on  the  east- 
und  western  coasts  of  America.  The  discoveries  at  Trenton, 
Jorsoy,  and  at  various  places  in  Delaware,  Ohio,  Minnesota, 
ol  *  ro,  along  the  southern  edge  of  the  drift  of  the  glacial 
cL  lied  the  new  scientific  truth  yet  more  firmly ;  and  the 

lent  made  by  an  eminent  American  authority  is,  that "  man 
on  this  continent  when  the  climate  and  ice  of  Greenland 
anded  to  the  mouth  of  New  York  Harbor."  The  discoveries  of 
pliistoric  remains  on  tho  Patiific  coast,  and  especially  in  British 
lilumbia,  finished  completely  tho  last  chance  at  a  reasonable 
atftntion  by  the  adherents  of  the  older  view.  As  to  these  inves- 
on  the  Pacific  slope  of  the  United  States,  the  discoveries 
..ey  and  others  in  California  had  been  so  made  and  an- 
iced  that  the  judgment  of  scientific  men  regarding  them  was 
ispended  until  the  visit  of  perhaps  the  greatest  living  authority 
his  department,  Alfred  Russel  Wallace, in  1887.  He  confirmed 
view  of  Prof.  Whitney  and  others  with  the  statement  that 
[)Ui  the  actual  remains  and  works  of  man  found  deep  under 
lava-flows  of  Pliocene  age  show  that  he  existed  in  the  New 
^orld  at  least  as  early  as  in  the  Old."  To  this  may  be  added  the 
—  -^pg  jjj  British  Columbia,  which  prove  that,  since  man  ex- 
Iteso  regions,  ''valleys  have  been  filled  up  by  drift  from 
waste  of  mountains  to  a  depth  in  some  cases  of  fifteen  hun- 
feet ;  this  covered  by  a  succession  of  tuffs,  ashes,  and  lava- 
im*  from  volcanoes  long  since  extinct,  and  finally  cut  down 
•the  present  rivers  through  beds  of  solid  basalt,  and  through 
1  accumulation  of  lavas  and  gravels."  The  immense  antiquity 
of  the  human  remains  in  the  gravels  of  the  Pacific  coast  is 
eummod  up  by  a  most  eminent  English  authority  and  declared  to 

Ei,  "first,  by  the  present  river  systems  being  of  subso- 
te,  sometimes  cutting  through  them  and  their  superin- 
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cumbent  lava-cap  to  a  depth  of  t^vo  thousand  feet ;  secondly,  by 
tho  great  deuudation  that  has  taken  place  since  they  were  depcu- 
ited,  for  they  sometimes  lie  on  the  summits  of  mountains  six 
thousand  feet  high;  thirdly,  by  the  fact  that  the  Sierra  Nerad* 
has  been  partly  elevated  since  their  formation."  *  j 

As  an  important  supplement  to  these  discoveries  of  anci^t  ■ 
implements  came  sundry  comparisons  made  by  eminent  phy^iolo-  ™ 

*  For  the  general  subject  of  inveatigatiooa  iu  BHtuih  prehUloHc  remalna,  bm  Mftcdall^ 
Boyd  DawkJQA,  Earlj  Mau  ia  Britaio  and  bis  Plueo  in  the*  Tertiary  Period,  Loadtm,  19SA. 
For  BouchL*r  ^c  Perihcs's  accouni  of  bis  discovert  of  (he  human  jaw  at  Moulin  Qnfgwmi  ttt 
bia  Antiquilca  Coltiqucd  et  Antodlluviennetff  rot.  ill,  pp.  &42  H  m^.,  Appendix.  For  aa  ci- 
cellcQt  account  of  special  inveatigations  in  the  high  terracea  above  the  Thame*,  tor  I. 
AlWa  Brown,  F.  G.  S.,  PabeoHtbic  Man  ia  Northwc&t  Hiddleaex,  Ixindao,  1S87.  For  ^ 
CoTerien  in  Aioerica,  and  the  citation  rcfnirding  them,  aec  Wright,  The  Ice  Agv  la  Kofib 
America,  Ncir  Tork,  1 889,  chap.  xxL  Very  remarkable  exomplcB  of  these  apccimeai  fran 
the  drift  at  Trenton  may  be  seen  in  Prof>  Abbott*a  cnUeclions  at  the  GulTursit;  of  INm- 
sylconla.  For  an  admirable  itat^nicnt,  nee  Prof.  Henry  \s.  Uayiie«,  in  Wright,  as  abo«& 
For  proofs  of  the  vast  antif^uity  of  man  upon  the  PacLfic  coast,  dted  in  the  tcii,  m« 
Skertctiley,  F.G.  K,  in  the  Journal  of  the  Anthropological  Inflitiite  for  1887,  p.  SStf;  mt 
also  Wallace,  Darwiniam,  London,  1890,  chap,  it;  and  for  a  eunimary,  aa  cttcil,  IaIb^ 
Pi-oblema  of  the  Future,  London,  1689.  For  a  striking  summary  of  the  evidence  tbit 
man  lived  bi^fore  the  last  submergence  of  Britain,  t>ee  Brown,  l*alieoiitbic  Uaa  tn  X«rth- 
vc6t  Middlesex,  u  above  dted.  For  proofs  that  man  existed  in  a  period  nhrn  the  ctnasM 
verc  Bowing  bundreda  of  feet  above  their  present  levd,  »ee  ibid.,  p.  33.  Aa  tu  tha  vri* 
dpnco  of  the  action  of  the  eea  and  vf  glacial  action  in  the  WeUh  bona  eaT«a  oiler  ibc 
remaine  of  extinct  aaimale  and  weapons  of  human  workmanihlp  hod  l)oen  d<pnai<od,  at* 
Ibid.,  p.  19S.  For  a  good  atatemcnt  of  the  slowneaa  of  the  subiuergcnoo  and  cuKigemt  o( 
Great  Britain,  with  an  iUustration  from  the  rising;  of  the  shore  of  Ftnlaml,  see  IbfiL,  fpL  4T 
48.  As  to  the  flint  implcmcotA  of  PalHK)Uthic  man  in  the  bl^hlcrraced  gnircls  tbroogbaot 
the  Ttuuncs  Valley,  associated  with  bones  of  the  mammoth,  woolly  rhiooocM*,  cCC,  •»# 
Brown,  p.  31.  For  still  more  conclusive  proofs  that  man  inbabit«d  NoftK  WalM  btlan  tito 
loBt  Bubmergenee  of  the  greater  part  of  the  British  iBlands  to  a  depth  of  twdre  bfladn^ 
to  fourteen  hundred  feet,  see  ibid.,  pp.  109,  300.  For  maps  Bhnwing  the  coonectSoo  of  i^ 
British  river  aysteni  with  that  of  the  ContinvnL,  see  Bfiyd  DawkinA,  Eariy  lUa  In  Brit^ 
London,  1880,  pp.  18,  41,  73;  also,  Lycll,  AnUi|uity  of  Uan,  chap.  xlr.  A*  to  tiie  kxi^ 
continuance  of  the  early  Stone  period,  oec  Jarocc  Geikie,  The  Great  Ice  Age,  New  Tort: 
ISSS,  p.  402.  Aa  to  the  tmpoesibility  of  the  anlmola  of  arctic  and  torrid  veglooa  Bffiig 
together  or  vifilting  the  parac  place  at  dlfTcrc-nt  Umefi  in  tlie  Mtu#:  year,  ac*  Oclkl%  M 
oboTo,  pp.  421  i^  *fq. ;  and  for  a  concluflre  argument  that  tho  aniniala  of  the  perioj 
asalgncd  lived  in  Knglaail,  not  Bln<?e,  bai  before,  the  Gladal  period,  or  hi  thr  lotcr^glMiii 
period,  see  ibid.,  p.  4S9.     For  a  v<?ry  candid  etatcmvnl  by  pcrbflp*  th'  l«arAar«f 

tho  theological  reor-guard,  admitting  the  inraperahle  difficnUic?  pnv^tii        .  "Id  TisU* 

mcnt  chronology  as  re^:ards  the  creation  and  the  dolagr,  sec  the  Duke  uf  Argitr*  Priarvai 
Van,  pp.  90-100,  and  especially  pp.  OS,  124.  For  a  *uec4nct  ttatcment  oo  the  gpiutral  nU- 
Ject,  sec  Laing,  Problems  of  the  Future,  Londom  1889.  chaptcrv  r  and  ri  For  dlMOfirtas 
of  prehistoric  Implements  tn  India,  see  note*  by  Bractt  Foote,  F.  Q.  S.,  ^ 
nal  of  the  Anllin>po1ogical  Institute  for  188 A  and  1HR7.  For  tlmlUr 
Africa,  veGowh,  in  Jnuroal  <\l  the  An: 
vol  xl,  pp  l?^  H^.  Prir  proofs  "f  ' 
^H  •'-»,  and  othtfm,  - 

"tlraony  of  cthif 
B  Tylor,  Aotbropotogy,  diap.  I. 


"^tiA  Jew 
taSo«di 

!  IrclaMi. 

v«  Hook, 
CJuirrobntmilra 
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Bt5  between  human  skulls  and  bones  found  in  different  places 
ad  under  circumstances  showing  vast  antiquity. 
Human  bones  had  been  found  under  these  circumstances  as 
rly  aa  1835  at  Caustadt  near  Stuttgart,  and  in  1856  in  the  Nean- 
aal  near  Diisseldorf ;  but  in  more  recent  searches  they  have 
en  discovered  in  a  multitude  of  places,  especially  in  Germany, 
ice,  Belgium,  England,  the  Caucasus,  Africa,  and  North  and 
>uth  America.    But  comparison  of  those  bones  showed  that  even 
that  remote  Quaternary  period  there  were  great  differences  of 
ce,  and  here  again  came  in  an  argument  for  the  yet  earlier  ex- 
t<>uco  of  man  on  the  earth ;  for  long  previous  periods  must  have 
3n  required  to  develop  such  racial  differences.    Considerations 
■  this  kind  luive  given  a  new  impulse  to  the  belief  that  man's  ex- 
3nce  dates  back  at  least  into  the  Tertiary  period.    The  evidence 
^r  this  earlier  origin  of  man  has  been  ably  summed  up  not  only 
its  brilliant  advocate,  Mortillet,  but  by  a  former  opponent,  one 
of  the  most  conservative  of  modern  anthropologists,  Quatrefages ; 
id  the  conclusion  arrived  at  by  both  is,  that  man  did  really  ex- 
in  the  Tertiary  period.    The  acceptance  of  this  conclusion  is 
seen  in  the  recent  work  of  that  most  able  investigator,  Alfred 
Sxssol  Wallace,  who,  cautious  and  conservative  as  he  is,  places 
le  origin  of  man  not  only  in  the  Tertiary  period,  but  in  an 
rlier  stage  of  it  than  most  have  ^red  assign;  even  in  the 

The  first  thing  raising  a  strong  presumption,  if  not  giving 

^oof,  that  man  existed  in  the  Tertiary,  was  the  fact  that  from  all 

tplorod  parts  of  the  world  came  in  more  and  more  evidence  that 

the   earlier  Quaternary  man  existed  in  different,  strongly 

irked  races  and  in  great  numbers.     From  all  regions  which 

fists  had  explored,  even  from  those  the  most  distant  and  dif- 

from  each  other,  came  this  same  evidence — from  northern 

arope  to  southern  Africa;  from  Franco  to  China;  from  New 

prsf^y  to  British  Columbia ;  from  British  Columbia  to  Peru.    The 

bvelopment  of  man  in  such  numbers  and  in  so  many  different 

ions,  with  such  differences  of  race  and  at  so  early  a  period, 

^ust  have  required  a  long  previous  time. 

This  argument  seemed  to  be  strengthened  by  discoveries  of 
Ones  bearing  marks  apparently  made  by  cutting  instruments, 
,  the  Tertiary  formations  of  France  and  Italy,  and  by  the  dis- 
Biies  of  what  were  claimed  to  be  flint  implements  by  the  Abb^ 
irgeois  in  Franco,  and  of  implements  and  human  bones  by 
3f.  Oapellini  in  Italy. 

On  the  other  han»l,  some  of  the  more  cautious  men  of  science 
I  content  to  say  that  the  existence  of  man  in  the  Tertiary  period 
i  not  yet  settled.    Aa  to  his  existence  throughout  the  Quaternary 
ppoch  no  new  proofs  are  needed.    Even  so  determined  a  supporter 
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of  the  theological  side  as  the  Duke  of  Argyll  has  boen  forced 
yield  to  the  evidence. 

Of  attempts  to  make  an  esact  chronological  statement  throw- 
ing light  on  the  length  of  the  variouF  prehi 
aost  notable  have  been  those  by  M.  Morlot,  o: 
strata  of  the  Lake  of  Geneva;  by  Gilli^ron,  on  the  silt  of  Lakl 
,  Jfeufchatel;  by  Homer,  in  the  delta  deposits  of  Egypt;  and  by" 
F-Biddle,  in  the  delta  of  the  MissiasippL  But  while  these  hav« 
failed  to  give  anything  like  an  exact  result,  all  these  investiga- 
tions together  point  to  the  one  great  truth  so  amply  established^ 
of  the  vast  antiquity  of  man,  and  the  utter  inadetiuacy  of  the 
orthodox  chronology  based  by  theologians  upon  our  sacred  booka 
The  period  of  man's  post  life  upon  our  planet,  which  has 
fixed  by  the  universal  Church, "  always,  everywhere,  and  by  all,^ 
1  thus  perfectly  proved  to  be  merely  trivial  compared  with  the 
met  geological  epochs  during  which  man  is  now  known  <,,  bi 


GREENLAND  AND  THE  GREENLANDERS.t 

Bt  £LIS£E  RECLtlS. 

THjL  recently  Hooker,  Payer,  and  others  supposed  that 
interior  of  Greenland  presented  vast  spaces  free  of  ice,gra88| 
valleys  whei*e  herds  of  reindeer  grazed,  and  popular  legends 
appealed  to  in  support  of  this  view.  Nonlenskjuld  alao  eug* 
gested  that  the  phenomenon  might  be  explained  by  the  action  u( 
the  winds,  which  after  crossing  the  inland  ranges  descended 
warm  currents  like  the  fohn  of  Switzerland,  and  tlius  melted 
snows  of  the  valleys.  But  the  systematic  researches  made  in  ; 
cent  years  have  failed  to  discover  any  of  these  inland  oases^ 
whole  land  appears,  on  the  contrary,  to  be  covered  with  a  c 
ous  ice-cap  fringed  by  glaciers  which  move  down  the  outer  \ 
to  the  neighborhood  of  the  sea,  or  to  the  fiords  of  the  peripheryj 
The  valleys  themselves  have  disappeared,  and,  deapite  local  irregu- 

*  As  to  the  cvidonce  of  nmn  in  the  Tertiary  p»criodf  toe  worka  alirnd;  dtcd,  Mpodallx 
Qufttrcfages,  Cftruilhuc,  antl  MorTllIct.     For  a  aumnmry,  we  Ltinp,  fi"  sNcnnp,  pp.  l^^^lu^ 
«e  also,  for  a  summing  up  in  fsror  uf  man  in  i\.  ^^^1 

ilfre»t  inMA)ire  Utn^ral  ilo-i  i  •.  in  the  UiHioiii^qiie  K'  t^V 

diap.  It.     A*  to  the  caj-Ucr  ticw,  ftce  Viigt,  I^cturvs  ou  Man*  Loii  '  rt.'tuv  it 

For  a  thorough  ami  convincing  refutation  nf  .^ir  J.  W.  Daniion'tf  t.^:    .., .   ..  makv  ibt_ 
i)l'i  anil  now  Stono  pericHi'*  coUiciilp,  h?«  IL  W.  HartitMs  In  oliap.  vl  of  llio  UiKtMrr  i 
l^mcHoot  edited  br  JuftUn  Wlniior.     For  dcTcIopmctit  of  mrioita  ImportAUt  ]K>bitj  fa  tb 

Jalian  of  antlimpology  to  the  buroan  occupancy  of  our  planet,  wx  Toplnard,  An 
''CgT,  t^odoD,  1890,  chap.  ix. 

f  FrotB  advaaco  fheettf  of  North  America,  t}y  KtMe  B«(<]u«,  •^yitn  to  b«  poblliM  ' 
D.  Appteton  &  Co.,  bdag  Che  flftocDtb  Tolmno  of  The  Eartli  and  \%m  lohalritattia. 
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■ilies,  the  ice-cap  slopes  like  a  sLield  uniformly  toward  the  inte- 
rior. Thus,  in  certain  places  the  explorer  should  expect  to  meet 
elevations  of  seven  thousand  or  eight  thousand  feet ;  but,  owing 
to  on  optical  illusion,  he  scarcely  knows  whether  ho  is  climbing  or 
descending.  The  horizon  seems  to  rise  on  all  sides,  says  Nordensk- 
jold,  '^  as  if  he  were  at  the  bottom  of  a  basin." 

The  aspect  of  these  boundless  wastes  rolling  away  in  scarcely 
perceptible  undulations,  and  in  the  distance  mingling  the  gray  of 
their  snows  with  the  gray  of  the  skies,  at  first  gave  the  impression 
that  Greenland  was  a  uniform  plateau,  a  sort  of  horizontal  table. 
The  belief  now  prevails  that  the  rocky  surface  of  the  land  is,  on 
the  contrary,  carved  into  mountains  aud  hills,  valleys  and  gorges, 
but  that  the  plastic  snows  and  ice  have  gi'adually  filled  up  all  the 
cavities,  which  now  show  only  in  slight  sinuosities  on  the  surface. 
Allowing  to  the  whole  mass  of  the  ice-cap  an  average  thickness 
of  five  hundred  feet,  it  would  represent  a  total  volujne  of  about 
one  hundred  and  fifty  thousand  cubic  miles.  This  servxer  suak, 
or** great  ice"  of  the  Greenlanders,  flows  like  asphalt  or  tar  with 
eitreme  slowness  seaward,  while  the  surface  is  gradually  leveled 
ly  the  snow  falling  during  the  course  of  ages  and  distributed  by 
i  winds.  In  the  interior  of  the  country  the  surface  of  the  ice 
snow  is  as  smooth  as  if  it  were  polished,  looking  like  "  tho 
isturbed  surface  of  a  frozen  ocean,  the  long  but  not  high  bil- 
ITS  of  which  rolling  from  east  to  west  are  not  easily  distinguish- 
i&  to  the  eye,"*  Nevertheless,  the  exterior  form  of  the  ice-cap 
i  been  greatly  diversified,  at  least  on  its  outer  edge,  where  in 
many  places  it  is  diflBcult  to  cross,  or  even  quite  impassable.  The 
action  of  lateral  pressure,  of  lieat  produced  by  the  tremendous 
friction,  of  evaporation  and  filtration,  has  often  broken  the  surface 
into  innumerable  cones  a  few  yards  high,  in  form  and  color  resem- 
bling the  tents  of  an  encampment.  The  depressions  of  the  snowy 
plateau  are  filled  with  meres,  lagoons,  and  lakes ;  streams  and  riv- 
ulets excavate  winding  gorges  with  crystal  walls  in  the  snow  and 
ice.  Cascades,  frozen  at  night,  plunge  during  the  day  into  pro- 
found crevasses ;  during  the  expedition  of  1870  Nordenskjuld  saw 
intermittent  jets  of  water  rising  to  a  great  height,  which  ho  was 
Unable  to  study,  but  which  he  supposes  must  bo  geysers. 
Most  of  the  glaciers  reaching  the  coast  round  the  Greenland 
fcjaboard  present  a  somewhat  regular  frontal  line,  from  which 
^bckfl  of  varying  size  break  off  with  every  wave  and  drift  away 
Bmh  the  current.  But  the  frozen  streams  which  yield  those  huge 
toaeaes  large  enough  to  be  called  icebergs,  that  is,  "  mountains  of 
ice,"  are  relatively  few  in  number,  their  production  requiring  a 
ttbination  of  favorable  circumstances,  such  as  the  thickness  of 

*  KftDKn,  Froce«diags  of  tbc  Bojal  Geographical  Socictj,  August,  1680. 
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the  parent  glacier,  the  form  of  its  Led,  and  '  "    "  *■  'wrftt' 

at  its  mouth.    The  larger  fragments  origiii/-  ;     ^t  part 

along  that  remarkable  break  which  is  presented  in  the  normal  for- 
mation of  the  coast-line  between  Egetlosminde  and  i  ^  "  "ink 
Peninsula,  Rink  enumerates  not  mure  than  thirty  y  >.:la- 
ciers  which  discharge  really  large  icebergs,  and  of  this  number 
only  six  or  eight  yield  blocks  of  the  first  magnitude,  ■ 

The  average  velocity  of  the  conge^iled  luasftes  is  about  fifty' 
feet  in  the  twenty-four  hours,  but  in  some  places  a  much  grttttt<.'r 
si)eed  has  been  recorded,  though  still  varying  considerably  with 
the  seasons.     A  branch  of  the  Augpadlartok  glacier,  north  of  J 
Upernavik,  moves  at  the  rate  of  one  hundred  feet  a  day,  the  high- 
est yet  measured.    But  how  enormous  must  be  tlie  pressure  of  the' 
inland  ice-fields  to  discharge  into  the  sea  the  vast  quantitifts  of  ice- 
bergs which  are  yearly  sent  a<lrift  along  the  G' 

Estimated  in  a  single  block  the  annual  disollar^-    :     - 

five  best-known  glaciers  would  represent  a  mass  of  about  seven- 
teen billion  cubic  feet  in  capacity,  and  fifty-dix  In 
heiglit,  depth,  and  thickness.     Reduced  to  a  liquid  ^ 
would  be  equivalent  to  a  stream  discharging  seaward  fiv6  ht 
dred  cubic  feet  per  second,  or  15,500,000  a  year. 

The  formation  of  this  drift  ice,  or  floating  icebergs,  is  one  k 
those  phenomena  which  wore  discussed  long  before  the  seaboard 
had  been  studied,  or  before  the  breaking  away  of  the  frozen  masnefi 
had  actually  been  witnessed.    Wherever  the  glaciers  discharge 
through  a  broad  valley  preserving  a  uniform  width  and  depth 
a  considerable  space,  and  advancing  seaward  tlirough  a  fiord 
like  dimensions,  and  with  gently  sloping  bed,  the  ice  r«ay 
gress  without  any  of  those  accidents  caused  by  the  im-' 
more  rugged  channels.    Under  such  conditions  the  cot 
glides  smoothly  forward  over  its  rocky  bed  without 
any  rents  or  fissures.     But  as  it  moves  down  like  a  ship  ou  iu 
keel,  it  tontis  to  rise,  being  at  least  one  twentieth  lighter  than  iho 
displaced  water.    It  is  also  left  without  support  by  the  nuddi'n 
fall  of  its  bed  beyond  the  normal  coast-line.     N  '    ^tfjUJ 

continues  its  onward  movement  through  the  /0^H| 

where  its  weight  prevails  over  its  force  of  cohesion  with  the  f rcjMn 
stream  thrusting  it  forward.    At  this  point  it  snaps  of       ' 
with  a  tremendous  crash,  and  the  iceberg,  enveloiK'd  in 
fragments  projected  into  space,  plunges  into  the  al- 
round  and  round  to  find  its  center  of  gravity  aniij 
waters.     On  recovering  from   the  bewilderment  cai 
this  tumult  ami  chaos,  the  spectator  finds  that  the  . 
apparently  rece<led  a  long  way  toward  the  head  of  *l" 
middle  of  which  a  crystal  peak  is  seen  slowly  drif  ^ 
tho  current.    In  this  he  reoo|pizo9  the  hoge  fragiubiit  d^Utchti 
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from  the  glacier,  though  seldom  able  to  detect  its  primitive  form, 
^  fiay  at  least  six  sevenths  of  its  volume,  sinking 

If  Greenland,  like  other  regions,  passed  through   a  glacial 

'ft'*  fossil  remains  preserve*!  in  its  sedimentary  rocks  show 

.     .ad  also  its  hot  and  temperate  periods.    The  old  formations 

Soolft  1 ;  800.000. 


52' iS 


.  6  Sfilow. 


Th«  analo  nf  b*ifrht«  ti  60  tmvs  srrfa*rr  than  that  of  l^rthflt.  | 

.  8.— VOTKIKlfT  OP  TUX    RANDCXOLCra-SrXR  GtaCXKB,  UaANAK  DieTRICT. 

lich  have  yielded  Carboniferous,  Triassic,  and  Jurassic  fossils, 
ent  types  uf  organisms  comparable  to  those  at  present  found 
torrid  zone.    The  upper  chalk  beds,  abounding  in  vegetable 
I,  analogous  to  those  of  the  subtropical  and  temperate  zones, 
ftlreiuJy  been  examined  by  Giesecke  at  the  beginning  of  this 

They  supplied  to  Nordenskjold  a  very  remarkable  flora, 

y  rich  in  <licotyledonou3  plants  represented  by  numerous 
1  of  CycxuhiXf  a  tree-fern,  and  oven  a  bread-fruit  tree.     At 
P^^rrii.  {hi}  mean  temperature  must  have  been  as  high  as  G8** 

Horn,  whoso  ^ri-nnral  physiognomy  corresponds  to 
.  ,        i«j  climate,  averaging  about  63°  or  54°  Fahr.,  is  il- 
BtraUxl  by  splendid  specimeaa  discovered  chiefly  in  Disco  Island 


3o8 

and  the  surrounding  peninsulas.    Quite  a  foflfril  foroflt  ig 
under  the  ferruginous  mass  of  Mount  Atunekordluk,  a  }><  -' 
ris*'S  to  a  height  of  over  a  thousand  feet  over  against  I 
which  is  now  surrounded  hy  glaciers  on  all  sideii.     From  lUiawil*?- 
posits  Whyuiper,  NordenskjMd^and  others  have  extracted  om:  htin* 
died  and  sixty-nine  species  of  plants,  of  which  ahout  thnx'fourtitf 
were  shrubs  and  trees,  some  with  stems  as  tliick  as  a  man's  bndy. 
Altogether  there  liave  been  disc^overed  in  the  GroeiUand  strata  as 
many  as  six  hundred  and  thirteen  species  of  fossil  plants.    The  I 
most  prevalent  tree  is  a  Sequoia,  closely  resembling  the  O 
and  Califoruian  giants  of  the  present  epoch.    AssociaU^d  witi 
conifer  were  beeches,  oaks,  ovorgreen  oaks,  elms,  hazel-nut«,  val-| 
nuts,  magnolias,  and  laurels ;  and  these  forest  trees  ^'. 
with  the  \'ine,  i\^',  and  other  creepers.    A  leaf  of  a  <  ^ 
among  these  fossil  remains  is  the  largest  ever  seen ;  and  a  tnsfl 
palm,  the  FlabeUaria,  has  been  discovered  among  the  remains  of 
these  old  arctic  forests. 

To  develop  such  a  flora  the  climate  of  north  Greenland  must 
at  that  time  have  been  analogous  to  that  at  present  enjoyed  on  the 
shores  of  Lake  Geneva,  twenty-four  degrees  nearer  to  theeqwator»j 
According  to  the  same  gradation  of  temperature,  the  dry  Innr 
about  the  north  pole  itseK  must  at  the  same  epoch  have  had  Uici 
forests  of  iispens  and  conifers.  According  to  Oswald  Heer,  the 
change  that  has  taken  place  in  the  climate  since  then  rei)n*s*'nt}j , 
fall  of  30*'  or  40°  Fahr.  for  north  Grec-nland.  ITie  interval  l>etweeD 
these  two  ages  was  marked  by  the  Glacial  period,  whose  traces  aral 
visible  on  the  west  coast. 

Although  incomparably  poorer  than  that  of  Miocene  limee,  the 
present  flora  of  Greenland  is  sufficient  to  clothe  extensive  tractal 
with  a  mantle  of  mossos,  grasses,  and  bnisliwood.  Wherever  tlmj 
snows  melt  under  tho  influence  of  the  sun  or  of  the  warm  exi«it| 
winds,  herbaceous  and  other  lowly  plants  spring  up  even  on  tho] 
exposed  nu)iaiaJcl'ri\  and  to  a  height  of  five  thousand  ftvUl 
Owing  to  the  uniform  intensity  of  the  solar  ht*t,  the  summer  don^j 
is  almost  identical  on  the  low-lying  coast -lands  and  highest  mount*] 
ain-tops.  True  trees  occur  in  the  southern  districts,  where  Egedal 
was  said  to  have  measured  some  nearly  twenty  feet  high.  Bat] 
tho  largest  met  by  Kink  during  all  his  Ivtng  rambles  was  a  white  I 
birch  fourteen  feet  high  growing  amid  the  ro^jks  near  a  Norse j 
ruin.  Few  trees,  in  fact,  exceed  five  or  six  feet,  while  most  of  th<>] 
shrubs  become  trailing  plants.     Such  are  the  ^'•r.j 

which  on  tho  coast  rua<h  Crj**  north  latitude ;  the  j ^     ,  v. 1-1 

vances  to  C7* ;  and  the  liwarf  birch,  which  rangw  buyood 

In  its  g4»ri»T.Hl  featiir»»s  t1  *   "  ifl 

four   hiuidn*il  flowering   pin 
liclious,  groJitly  n*semblo8  that  of  Scandinavia.    Hooker  and  I>r»^ 
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^bert  Brown  regard  it  as  essentially  tlie  same  as  that  of  the 
portb  European  highlands  and  lacustrino  regions.    Even  on  the 
rest  const,  facing  America,  this  European  physiognomy  is  said  to 
prwvail,  although  to  a  loss  degree  than  on  the  opposite  side,  which 
\^  ln»  much  poorer  in  vegetable  forms.     But,  though  lim- 
_  :_■'-  American  element  lu  important; supplying  to  the  natives 
Qumorfms  edible  berries,  algce,  and  f uci,  which  have  saved  whole 
'  ■' om  starvation  duriug  jKiriods  of  K{rarcity,     The  Europeans 

1  -'i  thiur  littk*  garden-plots,  where  they  grow  lettuce,  cab- 

bage, turnips,  and  occasionally  potatoes  about  the  size  of  sehool- 
b«:)ys'  innrbles. 

The  great  bulk  of  th^  present  population  consists  of  Danes, 
Danish  half-breeds,  and  the  Eskimo  proper,  more  or  less  modified 
by  crossings  with  the  early  Norse  settlers.  Nearly  all  the  inhabit- 
ants, alroa^iy  Christianized  and  civilized  by  the  missionaries,  are 
gr<>u|>efl  in  parishes,  whose  organization  differs  from  correspond- 
ing European  communities  only  in  those  conditions  that  are  im- 
posoii  l»y  the  climate  and  the  struggle  for  existence.  There  still 
ive,  however, a  fow  tribes  of  pure  Eskimo  stock, such  as  those 
itly  discovered  by  European  explorers  beyond  the  Danish  ter- 
north  of  Melville  Bay  and  on  the  east  coast.  Others  also  may 
exist  along  the  shores  of  unvisited  or  inaccessible  fiords. 
.  :  most  northern  camping-ground  hitherto  discovered  is 
lat  <»f  Ita  (Etah),  situated  in  Port  Foulke  on  Smith  SoundjinTB** 
north  ]atitu<le.  In  IS75  and  again  in  1881  it  was  found  aban- 
iined  ;  but  it  is  known  to  have  been  previously  inhabited,  and  the 
itivesliad  returned  to  the  place  in  1882  and  1883.*  When  vis- 
^by  Hall  and  his  party,  this  little  group  of  twenty  persons,  who 
lover  seen  any  otlier  human  beings,  fancied  that  the  strangers 
were  ghosta,  the  souls  of  their  forefathers  descending  from  the 
poon  or  ri-sing  from  the  depths  of  the  abyss.  In  their  eyes  the 
lij»s  of  John  Ross  were  great  birds,  with  huge,  flapping  wings. 

Among  the  Greenlivnd  Eskimo  are  most  frequently  found  men  of 
ptjragft  and  even  high  stature,  especially  on  the  east  coast.     Mosif 
thrjiSe  on  the  west  side  are  short,  but  thick-sot  and  robust,  with 
frbori  legs,  small  hands,  and  a  yellowish-white  complexion.    The 
*•  is  broad  and  flat,  the  nose  very  small,  the  eyes  brown  and 
tly  oblique  like  the  Chinese;  the  hair  black,  lank,  and  falling 
jr  th»?  forehead  ;  the  expression  mild, suggesting  that  of  the  seal, 
boauiraal  which  is  ever  in  their  thoughts,  and  whose  death  is  their 
Fe.    They  have  also  the  seal's  gait  and  carriage,  as  well  as  a 
well  lined  with  fat  to  protect  it  from  the  cold, 
y  distinguishes  the  Eskimo  from  the  Mongolian, 
ith  whom  he  was  till  recently  afliliated,  is  the  extremely  "  doli- 


*  Orvcljr,  ThrM  Ttuire  of  Arctio  Bcrrioc. 


^^^ 


3IO 


TEE  POPULAR  SCrElTCB  MONTHLY. 


cbocephaloxis  "  form  of  his  head,  the  skiilly  with  its  vertical  M4lo»^ 
and  Hharp  crest,  often  affecting  a  "  ■      '  '  ilous^t?  ■ 

shape.    According  to  Dall.thrcrani         ,        _  is  high' i 
of  the  red-skins. 

Both  sexes  are  dressed  viry  much  nlike.     EnropoiiTi   ii*>iii^ 
however,  have  already  penetrated  among  the  Gni»'nland»»r>!,  j 
in  many  districts  men  are  now  met  wearing  the  garh  of  Eurof 
laborers,  while  the  women  deck  themselves  with  cotton  stuffs ; 
many-colored  ribbons.     But  in  winter  no  costume  could  advan-l 
tageously  replace  their  capacious  boots,  sealskin  pautaloona,cIc 
fitting  jacket,  and  theamrn/^  or  hood  which  "kc^eps  baby  wami.' 
In  Danish  Greenland  the  women  no  longer  tattoo  their  chin,  cheokii,| 
hands,  or  feet,  nor  do  they  now  insert  variegated  threails  ww 
skin,tho  missionaries  having  interdicted  these"  pagan"  pr;i 

Singing,  dancing, 
the  '    '  '  of  the 

old  s  oven 

athletic  games 
among  the  young 
people,  wera  abo 
formerly  stenkly 
repressed.  Indul- 
gence in  strong 
drinks  is  allowH 
only  once  a  year, 
on  the  annivera- 
ry  of  the  King  of  j 
iJttnmark,  and  thej 
royal  monopoly  ol  | 

'  ]n'        t  r:(i]»"'         u"'i  '■ 

tied  on  the  Kroand  j 


V 


Vr 


Pto.  1— OiUKiii^ifb  E«Kt»o. 


/  of  spirits  is  pr&-J 

vented, 

pMssossin^l 

-  it  natural  in- 
t.  l-igi'uce  com- 
l.ii.i'd    wiMi     lovo 


of  instruction,  the  Greonlanders  may  justly  cLi 

Tho  great  majority  nvul   and  writo  thoir  nui..  .  w-i 

sint;  European  molodit*s.  while  several  siK*ak  Enulinh  - 

JC-     •       •■    :      -      ■■■  ,      -  ,  -     ^-    -     ■ 

K-  ;     ^       .  ■ 

iUusirated  with  ocgmviugs  by  nativo  artisU.     Qreonland  ovmj 
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possesses  at  least  on^.  original  work,  the  accouut  of  t"  -'sf^ 

of  Hans  Hendrik,  companion  of  Kane,  Hall,  Hayes,  aii';  . 

Formerly,  the  right  of  property  was  restricted  to  objects  of 
ptMSonal  use^  such  as  clothes  and  weaponfl;  the  huntit  ndtf 

belonged  to  the  whole  community,  and  the  produce  o\  t^' 

or  fisheries  was  equally  distributed  among  all.  The  rights  «>f 
communal  propnrty  wore  also  rognlat<?d  and  safeguard-  '  '  _•  u- 
eral  assemblies  followed  by  public  banquets.     But  the  •.  iivs 

have  changed  all  that  by  introducing  the  principle  of  sale  and 
purchase,  by  enlarging  to  their  own  profit  the  rights  of  personal] 
ownership,  and  proclaiming  the  new  gospel  of  **ever>'  man  for 
himself."     The  result  is  a  general  impoverishment  and   montlf 
degrtvlation  of  the  people.    They  are  no  longer  like  the  K-^  >' 
visited  by  Qraah  on  the  ejist  coast — "  the  gentlest, the  most  i 
ad  virtuous  of  men."    Nevertheless,  the  language  pi*  m^t 

p  single  abusive  term,  and  it  is  impossible  to  swear  in  i. ;..  . 

The  part  of  Greenland  where  Eric  the  Red  built  hiH  stnmfc- 
hold,  and  where  the  baiushed  Norsenion  flocked  around  1 
still  one  of  the  least  deserted  regions,  as  it  also  is  the  most 
and  temperate.  Julianahaab,  capital  of  this  district^  contains  ono 
fourth  of  the  entire  population  of  the  country  groupi^d  on  the 
banks  of  a  small  stream  in  a  grassy  valley  near  a  deep  fioni. 
which  is  unfortunately  not  easily  accessible  to  shipping. 

Upemivik  (Upernavik)  and  Tasiusak,  lying  still  farther  nnrui 
in  73''  24'  north  latitude,  are  the  last  European  settlement*  iu 
Greenland,  gloomy  abodes  lost  amid  the  snows  at  the  foot  of  yd- 
lowish  or  brick-red  rucks.  In  winter  the  sun  sets  for  eighty  diiy>r, 
yet  by  a  sort  of  mockery  this  glacial  district  l»e«rs  an  Eskimo 
name  meaning  *' spring."  The  horrors  of  war  were  extended  to 
this  extremity  of  the  habitable  world  at  the  l)egiunjug  of  iho 
present  century,  when  Upernavik  was  burned  by  the  English 
whalers,-  and  all  communication  between  Greenland  and  I>en- 
mark  interrupted  for  the  seven  years  from  IJ^OT  to  1814. 


TiiR  SittmeMo  Govcrnnient  i^  taking  great  paina  to  encourage  Uio  ftpcetly  <i«rv«lop 
ment  of  tbo  eDonnoag  potential  resoarccs  of  the  country,  and  liaft  Bag^cioutly  dflnsi 
uirjcli  in  itiflt  direction.    TelegrHphs  Iihto  beoo  cstfiblished;      '      '    ^o^pilldl^  ami 
other  pul>lic  bujlilin^r**  have  been  ftreott'd,  and  Ar*>  inrr»'ftHiMjr .  A  tnKmir«y 

company,  dnipporiod  inninly  h\ 
tmpolia.    A  rivor  flotlllft  oomi': 

tbo  utrcaiD  nn  which  linn^ikok  it)  tmilt ;  impnrtuat  goltl-miiiinK  op* 
hwn  btf^n  by  n  coiupuny,  in  which  ft  minority  of  th«  (But«icribvr»  .... 
and  a  tmnk  lion  of  railway  U  iind^T  eonrrnot      A  large  niiil  lucrative  tt% 
tf  i '  :   up;  .ind  milU,  dorks,  und  fl 

b-  iiriabiug  buaincMii  AtiifKt  ti;^ 

^ut^rpri^o. 
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EVOLUTION  AND  THE  DISTRIBUTION  OF  ANIMALS.* 

Bt  DAVID  STARR  JORI>.\JJ, 
nuuLUitjrT  or  tux  i-:<ivEitttirr  \>r  isPiAjtA. 


"VrO  one  with  good  eyes  and  brains  behind  them  has  ever 
-LN  looked  forth  on  the  varied  life  of  the  world — on  forest  or 
field  or  brook  or  sea — without  at  least  once  asking  himself  this 
question :  "  What  is  the  cause  of  nature's  endless  variety  ?  "  We 
see  many  kinds  of  beasts  and  birds  and  trees  and  flowers  and  in- 
sects and  blades  of  grass,  yet  when  we  look  closely  we  find  not 
one  grass-blade  in  the  meadow  quite  like  another  blade.  Not 
one  worm  is  like  its  fellow-worm,  and  not  one  organism  in 
body  or  soul  is  the  measure  of  its  neighbor.  You  may  search 
all  day  to  match  one  clover-leaf,  and,  should  you  succeed,  even 
then  you  have  failed ;  for,  if  the  two  leaves  agree  in  all  physical 
rQ8pect0>  they  may  still  be  unlike  in  that  which  we  can  not  see, 
their  ancestries,  their  potentialities.  Again,  with  each  change  of 
conditions,  of  temperature,  of  moisture,  of  space,  of  time,  with 
each  shifting  of  environment,  the  ranga  in  variety  increases. 
•*  Dauer  in  Wechsel "  (persistence  in  change) ;  "  this  phrase  of 
Goethe,"  says  Amiel,  "  is  a  summing  up  of  nature."  And  the 
naturaliBt  wiU  tell  you  that  the  real  variety  is  far  greater  than 
that  which  appears.  He  will  tell  you  that,  where  commonness 
aeems  to  prevail,  it  is  the  cover  of  variety.  The  green  cloak 
which  covers  the  brown  earth  is  the  shelter  under  which  millions 
of  organisms,  brown  or  green,  carry  on  their  life-work. 

Each  recognizable  kind  of  animal  or  plant  is  known  in  biology 
as  a  species.  The  number  of  forms  now  considered  as  distinct 
species  is  far  beyond  the  usual  conception  of  those  who  have  not 
made  a  special  study  of  such  matters.  I  have  an  old  book  in  my 
library,  the  tenth  edition  of  the  Systema  Natune,  published  by 
Linniens  in  1758,  This  book  treats  of  all  the  species  of  animals 
known  a  little  more  than  a  century  ago.    In  its  eight  hundred 

nd  twenty-three  pages  some  four  thousand  different  kinds  of 
aals  aro  named  and  briefly  described.  But  for  every  one  of 
these  enumerated  by  Linnaeus,  more  than  one  hundred  kinds  are 
known  to  the  modern  naturfilist,  and  tlie  number  of  species  still 
Dwn  doubtless  exceeds  the  number  of  those  already  recorded. 

rery  year  for  the  last  quarter  of  a  century  there  has  been  pub- 

in  London  a  plump  octavo  volume  known  as  the  Zoological 

Each  of  these  volumes,  larger  than  the  whole  Systema 

*  Ajb  idlnM  d«ltt«r0d  beforo  tb«  Chicago  Institute,  la  ft  ooortc  on  the  To&timony  of 
)  is  ifipu^  tu  Evolution. 
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Naturce,  contains  the  names  of  the  sp(Kries  now  to  scionco  nAA»A 
to  our  lists  (luring  the  year  of  which  it  treats ;  ami  in  tho  record 
of  each  year  we  find  the  names  of  two  or  three  times  ais  mAny  w 
are  nieutioued  in  the  whole  Systoma  Natune.   Yet  the  Geld  choirii 
1:0  signs  of  exhaustion.    As  these  volumes  stand  on  the  shelf 
together,  it  is  easy  io  see  that  the  later  volumes  are  the  thickectj 
and  that  the  record  for  tlie  present  yeiir  is  the  largest  of  alL    The  J 
additional  species  named  and  described  in  1889  are  more  than  ten] 
thoiisand.    Moreover,  what  is  true  of  the  increase  of  knowlttdgej 
in  systematic  zoology,  is  even  more  marked  in  the  case  of  bctaay.| 
Such,  then,  is  the  I'ariety  of  life  on  the  globe — a  ^^^iety  of  vrl 
Linnaeus  and  his  successors  had  never  dared  to  dream. 

And  yet,  great  aa  this  variety  is,  there  are,  after  all,  only  a  1 
types  of  structure  among  all  animals  and  plants — some  three 
four  or  eight  or  ten  general  modes  of  development — all  the 
being  minor  variations  from  these  few  types. 

It  is  even  true  that  all  life  is  hut  a  series  of  modificationa  of  1 
single  plan;  for  all  organisms  are  composed  of  cells,  the  easentiall 
element  of  which  is  always  a  single  substance — protoplasm.  All] 
are  governed  by  the  same  laws  of  development,  reproduction,  and) 
siisceptibility  to  outside  influences.  Unity  in  life  is  therefore  not 
less  ft  fact  than  is  life's  great  diversity.  In  whatever  way  woj 
account  for  the  diversity,  the  essential  unity  must  not  be  forgoUl 
ten.  The  bonds  of  unity  among  organisms  constitute  whiU  the| 
naturalist  calls  homology. 

That  these  resemblances  have  some  deep  significance,  aoJ 
thoughtful  student  of  nature  has  ever  doubted.  What  this  sig- j 
nificanco  may  be  is  the  underlying  question  in  that  branch  of  j 
philosophy  which  has  come  to  be  known  as  evolution. 

In  the  present  discussion  I  shall  take  for  granted  that  answer 
to  those  questions  which  is  associated  with  the  namo  of  Darwin; 
and,  as  a  student  of  the  relations  and  distribution  of  ■  .  1 1 

firmly  believe  that  no  answer  to  these  questions  f ana... --^^j\ 

different  from  his  will  ever  bo  possible. 

Tho  essence  of  the  Darwinian  theory  is  this,  tli  'U»l 

species  of  the  present  day  are  all  derived  from  pre-t  ■n>i| 

more  or  less  unlike  them ;  that  this  derivation  takes  place  through 
the  operation  of  natural  laws — the  law  of  heredi'  '  Uwof, 
response  to  external  stimulus  or  environment,  aii-  .iwl«9i 

clearly  understood  by  which  variations  from  ancestral  tyi)o«  aro 
constantly  produced;  the  "divine  initiative"  in  the  indi   ' '    ^ 
which  8trug;Tl»*s  a£,'ain8t  sameness  and  monotony.    Tlio  r 
tendency  of  -  ns  to  multiplication  by  -ion 

in  a  world  of  extent,  alr*"^-'^ ' -  ut 

AOonMantitt  i.jr  existenc-  "  y 

thig  struggle  wo  Lave  the  progreh^tv^  aUjuhtmoul  of  indiviMuala 
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to  their  environment — an  adjustment  which  is  made  more  and 

more  complete  by  the  ceaseless  destruction  of  the  unadjust^. 

According  to  this  theory,  the  same  causes  which  have  produced 

ference  of  species  in  the  past  must  be  still  at  work,  and  must 

lue  to  produce  similar  differences  in  the  future.    To  the 

of  derivation  is  opposed  the  old  idea  of  "  special  creation." 

it  this  theory  of  sjKKnal  creation  has  never  had  in  science  other 

a  provisional  existence.    It  was  a  mere  name  for  a  process 

>t  understood.    If  each  of  the  millions  of  species  of  animals  and 

plants  living  and  extinct  came  about  by  a  "  special  creation,"  then 

Ccial  creation  can  not  be  an  operation  outside  the  limits  of  law. 
is  film  ply  the  name  given  in  ignorance  to  the  law  by  which. 
ciea  are  produced.  What  has  been  done  so  many  times  must 
b©  done  in  some  uniform  way.  Wliat  this  way  is,  the  theory  of 
evolution  professes  in  some  degree  to  define. 

The  fact  is,  the  theory  of  development  gives  the  only  clew  by 
lich  the  naturalist  can  be  giiided  in  his  work.  If  the  mutual 
lities  of  species  do  not  depend  on  the  law  of  heredity,  they  are 
^intelligible.  They  are  impossible.  If  the  variation  of  species 
really  immutability  in  disguise,  we  can  not  trust  our  senses. 
are  left  to  choose  between  some  form  of  the  development 
theory  and  a  hopeless  unscientific  agnosticism,  content  with  the 
surface  facts,  and  ignorant  of  the  laws  of  which  these  facts  are 
le  expression. 

1  do  not  wish  to-night  to  discuss  either  the  general  question  of 

Solution  nor  that  special  theory  of  the  method  of  evolution 

is  associated  with  the  name  of  the  master  of  modern  zool- 

I  shall  take  evolution  and  Darwinism  for  granted,  and  con- 

ae  myself  to  a  statement  of  certain  facts  and  principles  in  the 

•f  zoogeography  and  to  their  bearing  on  the  question  of 

_  ui  of  species.    There  are  many  difficulties  in  briuging  the 

eta  of  this  science  down  to  the  needs  of  concrete  illustration. 

.  science  dO  broad  as  to  include  all  human  history  at  once  with 

^o  history  of  every  group  of  animated  organisms  can  not  well  be 

^mprewsed  into  a  discussion  of  a  single  hour.    And  with  this  I 

ay  recall  the  additional  difficulty,  present  in  all  discussions  of 

subject  of  evolution,  of  distinguishing  single  illustrations 

arguments.      Isolated  cases  of  geographical  variations  in 

iee  would  not  have  great  value  aa  arguments  for  the  develop- 

theory  were  the  cases  really  isolated.    The  force  lies  in  this 

f  these  cases  are  typical ;  that  what  may  be  said  of  one  is 

i  thousand. 

in  like  manner  the  full  force  of  the  laws  of  homology  and  he- 

ity  can  only  be  felt  when  their  effect  is  cumulative,  as  in  the 

.d  of  the  anatomist  who  has  followed  each  organ  through  its 

jt^oa  disgoisee  in  a  wide  range  of  forms. 
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Still,  again,  the  force  of  the  argument  dra^Ti  from  embryolo 
does  not  come  from  a  knowledge  of  the  changes  in  a  single  ei 
All  these  studies  need  the  second  premise,  obtained  by  years  of 
comimrison  in  different  Celds  of  investigation,  that  no  case  is  iiKv 
lat^d.  Without  this  premise,  the  argument  would  be  incomplete 
The  few  cases  of  development  or  change  which  can  be  brought  to 
popular  notice  are  simply  illustrations  and  not  proofs. 

As  Prof.   Bergen  has  well   said,  "it   is  important  that  wo 
should  understand  that  none  of  the  kinds  of  evidence  in  favor  of  | 
0 volution  loses  so  much  by  being  i  iled  only  by  scattered 

instances  as  the  argument  from  disi  .   n."    And,  conversely, , 

no  argument  is  so  strong  when  all  the  known  facts  are  brcmght 
into  consideration  together.    The  universal  fact  of  the  mutability  j 
of  species  can  be  really  understood  or  appreciated  only  by  him  by  I 
whose  eyes  multitudes  of  species  have  been  seen  to  change.    To 
the  ordinary  observer  the  species  seems  constant,  just  as  the  faeo  I 
of  a  cliff  seems  constant.    To  the  student  of  nature  mutability  is 
everywhere.    Just  as  the  wind  and  rain  and  frost  quietly  but 
surely  change  the  face  of  a  cliff,  so  do  other  forces  of  nature  as , 
quietly  but  as  surely  change  the  face  of  a  species. 

And  now  we  may  notice  that  it  was  precisely  this  phase  of  Ui9 
subject,  the  relation  of  species  to  geography,  which  first  attmcted  , 
the  attention  of  both  Mr.  Darwin  and  Mr.  Wallace. 

Both  these  observers  noticed  that  island  life  is  iv     *         trictly 
like  nor  tinlike  the  life  of  the  nearest  land,  and  that  ^^roo  of 

difference  varies  with  the  degree  of  isolation.     Both  were  led 
from  this  fact  to  the  theory  of  derivation,  and  to  lay  tbo  gTeatcslI 
stress  on  the  progressive  modification  resulting  from  the  Btrngglaj 
for  existence. 

In  the  voyage  of  the  Beagle,  5^ou  remember,  Mr,  Darwin  waw 
brought  in  contact  with  the  singular  fauna  of  the  Galapagos  Isl- 
ands, that  cluster  of  volcanic  rocks  which  lies  in  the  opon  M!e  | 
some  six  Imndred  miles  west  of  the  coast  of  Equador  and  Peru. ! 
The  sea  birds  of  these  islands  are  essentially  the  same  as  thoM  of 
the  coast  of  Peru,  So  with  most'  of  the  fishes.  Wo  can  see  how 
this  might  well  be,  for  both  sea  birds  and  fishes  can  readily  po^ 
from  the  one  region  to  the  other.  But  the  laud  birds,  as  well  ad 
the  reptiles,  insects,  and  plants,  are  mostly  j  ■  '^le  islands. 

The  same  species  are  found  nowhere  hIso.     i.  ['v^os  Tory 

much  like  them  in  all  respects  are  found,  and  these  all  liva  along 
the  coast  of  Peru.    In  the  Galapagos  Islands,.'         '  "ir* 

win's  notes,  **  there  are  twenty-six  land  birds ;  of  _     iie 

or  perhaps  twenty-three  are  ranked  as  distinct  specieci*  and  would  | 
commonly  be  assumed  to  have  l>eeu  here  create  '  ^  '^  '  ^w  ' 
affmiiy  of  most  of  these  birdit  t^  Axni>ricau  .^pe<  in 

every  character,  in  their  habits,  gestures,  and  Un^em  tyt  voioa    So 
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is  with  tJio  other  animals  and  with  a  large  proportion  of  tho 
plants*  .  .  .  Tho  naturalist,  looking  at  tho  inhabitants  of  these 
^olcanic  ialands  in  the  Pacific,  feols  that  he  is  standing  on  Ameri- 
lani^' 

The  question.  Mien,  is  this ;  If  these  species  have  been  created 
as  we  find  them  on  the  Galapagos,  why  is  it  that  they  should  all 
bo  very  einiilar  in  type  to  other  animals,  living  under  wholly  dif- 
ferent conditions,  but  on  a  coast   not  so  very  far  away  ?    And 
a^aiiu  why  are  the  animals  !ind  plants  of  another  cluster  of  voi- 
le— tho  Cape  Verde  Islands — similarly  related  to  those 
^'ihoring  coast  of  Africa,  and  wholly  unlike  those  of  the 
}alapago8  ?    If  the  animals  were  created  to  match  their  condi- 
lif  life,  then  those  of  tho  Galapagos  should  be  like  those  of 
'  Verde,  the  two  archipelagoes  being  extremely  alike  in  re- 
to  soil,  climate,  and  physical  surroundings.    If  the  species 
^the  islands  are  products  of  separate  acts  of  creation,  what  is 
there  in  the  nearness  of  the  coasts  of  Africa  or  Peru  to  influence 
the  act  of  creation  so  as  to  cause  the  island  species  to  be,  as  it 
were,  echoes  of  those  on  shore  ? 

If,  on  the  other  hand,  we  should  adopt  the  obvious  suggQ^stion 
*t  both  these  clusters  of  islands  have  been  colonized  by  immi- 
^gnints  from  the  mainland,  the  fact  of  uniformity  of  type  is  ac- 
counted for,  but  what  of  tlie  difference  of  species  ?    If  the  change 
of  conditions  from  continent  to  island  may  on  the  island  cause 
^»ach  great  and  permanent  changes  as  to  form  new  species  from 
^Bbe  old,  why  may  not  like  changes  take  place  on  the  mainlands 
^Kfi  well  as  on  the  islands  ?    And  if  possible  on  the  mainland  of 
HSouth  America,  what  evidence  have  we  that  species  are  perma- 
nent anywhere  ?    May  they  not  be  constantly  changing  ?     May 
not  what  we  now  consider  as  distinct  species  be  only  the  present 

thase  in  ihe  changing  history  of  the  series  of  forms  which  consti- 
ites  the  species  f 
The  study  of  these  and  many  similar  facts  can  lead  to  but  one 
onolosion : 
These  volcanic  islands  rose  from  the  sea  destitute  of  land  life. 
Tiey  were  settletl  by  the  waifs  of  wind  and  of  storm,  birds  and 
insects  blown  from  the  shore  by  trade  winds,  lizards  carried  on 
drift-loga  and  floating  vegetation.  Of  these  waifs  few  came  per- 
ips  in  any  one  year,  and  few  perhaps  of  those  who  came  made 
tie  islands  a  home ;  yet,  as  the  centuries  passed  on,  suitable  inhab- 
Vk  !id.    That  this  is  not  fancy  we  know,  for  we  have 

^^   of  many  similar  transfers.     Every  one  who  has 
[uproacbed  our  eastern  shores  by  sea  in  the  face  of  a  storm  will 
ize  this.    Hosts  of  land  birds — sparrows,  warblers,  chickadees, 
evcm  woodpeckers — are  carried  out  by  the  wind,  a  few  fall- 
ing exhausted  on  the  docks  of  ships,  a  few  others  falling  on 
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off-sLore  islands,  like  the  Bermudas^  the  remainder  drowned  in 
the  sea. 

Of  the  immigrants  to  the  Galapagos  the  majority  donbtless 
ie  and  leave  no  sign.  A  few  will  remain,  multiply,  and  take  pos- 
Bsaion,  and  their  descendants  are  thus  native  to  the  islancb.  But, 
isolated  from  the  great  mass  of  their  species  and  bred  under  new 
surroundings,  these  island  birds  come  to  differ  from  their  parents 
and  still  more  from  the  groat  mass  of  the  land  si>ecies  of  which 
their  ancestors  were  members.  Soparatod  from  these,  their  indi- 
viduality would  assert  itself.  They  would  assume  with  new  envi- 
ronment new  friends,  new  foes,  new  conditions.  They  would  de- 
velop qualities  peculiar  to  thomaolves — qualities  intensified  by 
isolation.  "  Migration,"  says  Dr.  Coues,  "  holds  species  true  ; 
localization  lets  them  slip,"  This  would  be  more  exactly  the 
truth  should  we  say  that  localization  holds  peculiarities  true; 
migration  lets  them  slip.  Local  peculiarities  disappear  by  wide 
association  and  are  intensified  when  individuals  of  similar 
peculiarities  are  kept  together*  Should  lat»>r  migrations  of  the 
original  laud  species  come  to  the  islands,  the  individuals  sur\iv- 
ing  would  in  time  form  distinct  species,  or  more  likely,  mixing 
with  the  mass  of  those  already  arrived,  their  special  chHraot€rB 
would  bo  lost  in  those  of  the  majority. 

The  Galai)agos,  first  studied  by  Mr.  Darwin,  serve  to  hj*  only 
as  an  illustration.    The  same  problems  come  up  in  o^^  or 

another  in  all  questions  of  geographical  distribution,  w  ... .;  of 

continent  or  island. 

The  relations  of  the  fauna  of  different  regions  are  intimate  in 
direct  relation  to  the  ease  by  wliich  barriers  may  bo  crossed.  Dis- 
tinctness is  in  direct  proportion  to  isolation.  What  is  true  in  this 
regard  of  the  fauna  of  any  region  aa  a  whole  is  likewise  tm©  of 
any  of  its  individual  species.  The  degree  of  resemblance  among 
individuals  is  in  direct  proportion  to  the  freedom  of  their  move- 
ment, and  variation  within  what  wo  call  sp*xiflc  limits  is  again 
proportionate  to  the  barriers  which  prevent  equal  and  j>erfoct  dif- 
fusion. 

The  various  divisions  or  realms  into  which  the  surf-  '  +ho 
_    th  may  bo  divided  on  the  basis  of  the  differences  in  n  ife 

each  has  its  boundary  in  the  obstacles  offered  to  the  sjr  :  i  :  the 
average  animal.  Each  species  broadens  its  range  as  l.ir  a^  it  cazt 
It  struggles  knowingly  or  not  to  overcome  the  barriers  of  CMsean 
or  river,  of  mountain  or  plain,  of  wootllanrl  or  des  ^t- 

ure  or  drought,  of  cold  or  heat,  of  lack  of  food  or  i ,  of 

enemies,  whatever  these  barriers  may  be.  Woro  it  not  for  theae 
b:i     *  *  s  ^ould  become  wh  '  '\v  is,  prao- 

ti  Man  is  pre-emin»  r-eroSHiiig 

ftuimaL    The  degree  of  hindrance  offered  by  any  barrier  to  tho 
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extension  of  species  is  only  relative.  That  which  constitutes  un 
passable  barrier  to  some  groups  is  a  high-road  to  others.  The 
ver  which  opjwses  the  passage  of  the  monkey  or  the  cat  would  be 
e  king  s  highway  to  the  frog  or  the  turtle.  The  waterfall  which 
hecks  the  ascent  of  the  fish  would  be  the  chosen  home  of  the 
ozol 

spite  of  the  great  variety  among  the  barriers  existing  on  th€ 
;h,  wo  may  divide  the  globe  roughly  into  five  realms  or  areaal 
of  distribution,  having  their  boundaries  in  the  sea  or  in  differences 
c  *    '      ate.     One  or  two  of  these  realms  are  sharply  defined;  the 
ure  surrounded  by  a  brood  fringe  of  debatable  ground, 
hich  forms  a  region  of  transition  to  some  other  zone. 
The  largest  of  these  realms  is  the  holarctic  realm,  which  com- 
prises nearly  all  of  Asia,  Europe^  and  North  America,  the  arctic 
and  north  temperate  zones.    The  north  temperate  zone  has  prac- j 
ically  a  continuous  climate,  the  chief  variations  being  in  eleva- 
ion  and  rainfall.    The  close  imion  of  Alaska  to  Siberia  forms  an 
almost  unbroken  land  area  from  the  eastern  coast  of  America 
around  to  western  Europe,    To  the  south  the  species  increase  in 
number  and  variety ;  the  arctic  regions  are  remarkable  for  what 
.ey  lack,  yet  the  general  character  of  the  life  is  almost  unbroken 
vor  this  vast  district,    Alfred  Russol  Wallace  refers  to  this  unity 
of  northern  life  in  those  words  : 

**  When  an  Englishman  travels  by  the  nearest  sea  route  from 
Great  Britain  to  northern  Japan,  he  passes  by  countries  very 
ike  his  own  both  in  aspect  and  in  natural  productions.  The 
y  isles  of  the  Mediterranean,  the  sands  and  date-palms  of. 
t,  the  arid  rocks  of  Aden,  the  cocoa-groves  of  Ceylon,  thoJ 
ger-haunted  jungles  of  Malacca  and  Singapore,  the  fertile  plains] 
volcanic  peaks  of  Luzon,  the  forest-clad  mountains  of  For- 
and  the  bare  hills  of  China  pass  successively  in  ruviuw,  imtil 
fter  a  circuitous  journey  of  thirteen  thousand  miles  he  finds  him- 
at  Hakotladi  in  Japan,  Ho  is  now  separated  from  his  start- 
ing-point by  an  almost  endless  succession  of  plains  and  mountains,  I 
arid  deserts  or  icy  plateaus ;  yet,  when  he  visits  the  interior  of 
the  country,  he  sees  so  many  familiar  natural  objects  that  he  can 
hardly  help  fancying  he  is  close  to  his  home.  He  finds  the  woods 
and  fields  tfinantml  by  tits,  hedge-sparrows,  wrens,  wagtails,  larks, 
redbreasts,  thrushes,  buntings,  and  house-sparrows,  some  abso- 
lutely identical  with  our  own  feathered  friends,  others  so  closely 
resembling  them  that  it  requires  a  practiced  ornithologist  to  tell 
the  difference.  .  .  .  There  are  also,  of  course,  many  birds  and  in- 
aects  which  are  quit©  new  and  peculiar,  but  these  are  by  no  means 
80  numerous  or  conspicuous  as  to  remove  the  general  impression 
of  a  wonderful  reeemhlance  between  the  productions  of  such 
remote  islands  as  Britain  and  Tesso"  (Island  Life). 
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A  journey  to  the  sontliward  from  Britain  or  Japan  or  lUincSn 
or  any  point  within  the  holarctic  realm,  would  show  the  saoceA*  1 
ive  changes  in  the  character  of  life^  though  grocloal,  to  be  mor^ 
rapii  The  barrier  of  frost  which  keeps  the  fauna  of  the  tropics 
from  encroaching  on  the  northern  regions  once  crossed,  we  oome 
on  the  multitude  of  animals  whose  life  depends  on  sunshine^  the 
characteristic  fonns  of  the  neotropical  realm.  ^ 

The  neotropical  realm  includes  South  America,  the  West  In- 1 
dies,  and  the  hot  coast-lands  of  Mexico  and  Central  America.  To 
the  northward,  this  realm  overlaps  the  holarctic  in  the  transition 
regions  of  Sonora,  Arizona,  Texas,  and  Florida ;  but  to  the  south- 
ward the  barrier  of  the  broad  ocean  keeps  it  practically  distinct 
from  all  others.  The  richness  of  this  fauna  in  form-s  and  epecied 
makes  the  groat  forests  of  the  Amazon  the  dream  of  the  natxiral- 1 
ist.  Joaquin  Miller  gives  a  vivid  picture  of  the  life  of  tropical  { 
America; 

Birds  huTi^  and  Bwonsr,  green-robed  and  red. 

Or  drooped  io  carved  lines  dreamilv, 

Rainbows  rerersod  from  tre©  to  tree, 

Or  aang — low  hanging  cnrerhead. 

Sang  soft  as  if  thej  eang  and  vleptf 

Sang  lov^  like  somo  for  wat^rfallf 

And  took  do  note  of  ns  at  aJl. 


Corresponding  to  the  neotropical  realm  in  position,  1  : 
less  rich  and  varied  fauna,  is  the  Ethiopian  realm.  Th 
the  greater  part  of  Africa,  merging  gradually  on  the  north  into 
the  holarctic  realm,  through  the  transition  regions  of  Barbaxy, 
Italy,  and  Spain.  In  monkeya,  herbivorous  mammals,  and  reptiles^ 
this  region  is  wonderfully  rich.  In  variety  of  birds  and  fiabea  tbo 
neotropical  region  far  surpasses  it. 

The  Indian  realm  comprises  southern  Asia  and  the  neighbor- 
ing islands.     Its  rich  fauna  has  much  in  con;  '  of 

Africa,  and  it  is,  moreover,  surrounded  by  U-..-    -  _    uct& 

which  lead  on  the  north  to  the  holarctic,  and  on  the  we«t  to  the 
Ethiopian.    On  the  east  the  Indian  realm  is  lost  in  the  ialanda  of 
Polynesia,  which  represent  each  one  its  own  degree  of  transi 
and  isolation. 

The  Australian  realm  of  Australia  and  it    '  '     -la  1^  m, 
late<l  than  any  of  the  others.    It  shows  a  si  l**VflopT 

low  types  of  life,  as  though  in  the  progress  of  i  \^  con- 

tinent had  been  left  a  whole  geological  age  behiiL^ 
is  certain  that,  could  the  closely  competing  fauna  «. 
or  Indian  realms  havo  been  able  to  inva  '  t  (ilia,  iL* 

mammals  and  birds  of  that  region  w<>^..  .^.■.  have  be.  .. 
pials  and  parrota    In  the  words  of  Prof.  Bergen, "  the  autiijuatei 
forma  of  life  are  found  in  abundance  only  in  regions  where  thi»] 


( 
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n  long  shut  off  from  coiamxinication  with  the  great  land 
The  rapid  multiplication  which  certain  holarctic  ani- 
mals and  plants  have  shown  when  transported  to  the  Australian.^ 
roal'       '        jnstratea  what  might  have  taken  place  if  impassable 
bftrr  'I  not  previously  shut  them  out. 

Each  of  these  great  realms  may  be  indefinitely  subdivided  into 
proTinces  and  sections,  for  there  is  no  end  to  the  possibility  of 
Wialysia.    No  township  or  school  district  has  exactly  the  same 
animals  or  plants  as  any  other ;  and,  finally,  in  ultimate  analysis  j 
no  two  animals  or  plants  are  alike.    Modification  comes  with  the 
,     growth  of  each  new  individual,  and  steadily  increases  with  the 
^Kndividuars  separation  in  time  or  space  from  the  parent  stock. 
^Btforeover,  we  observe  apparent  anomalies  of  distribution  in  every 
^vealm :  here  appears  an  animal^  there  a  plant,  which  seems  to  have 
a  character  or  a  place  which  it  ought  not  to  hold.    To  the  result 
of  unexpected  or  chance  crossing  of  banders  these  apparent  anom- 
alies in  geographical  distribution  are  due.    Anomalies  in  distri- 
■^taMon^  like  anomalies  in  evolution^  would  cease  to  be  such  if  we 
^^^■tr  all  the  facts  and  circumstances  of  their  previous  history. 
The  preeent  range  of  the  tapir  in  Farther  India  and  in  the  north- 
em  part  of  South  America,  two  widely  separated  regions,  is  at , 
first  sight  an  anomaly  of  distribution.    This  anomaly  disappears 
when  we  know  that  formerly  the  tapir  ranged  over  the  holarctic 
realm  and  became  gradually  extinct  with  tho  changing  climate. 
The  bones  of  a  tapir,  much  like  one  of  the  South  American  species, 
are  found  in  recent  clays  in  Indiana  (Ellettsville),  and  similar  re- 
mains exist  in  France,  in  China,  and  in  Burmah.    The  isolated, 
unexterminated  colonies  are  now  left  at  the  extremes  of  the  ani- 
mal's former  range,  and  these  colonies  at  present  constitute  what 
Ecall  distinct  species. 
The  more  extended  are  our  studies  the  fewer  are  the  anomalies 
ich  arrest  our  attention,  and  the  fewer  are  the  distinctive  or 
iract^ristic  forms.     There  is  little  foundation  for  the  current 
boliof  that  oach  sx>ecies  of  animal  has  originated  in  the  area  it 
now  occupies,  for  in  many  cases  our  knowledge  of  palei^ntology 
^ahows  the  reverse  of  this  to  be  true.    Even  more  incorrect  is  the 
^Belief  that  oach  species  occupies  the  district  or  the  surroundings 
^B|rt  fitted  for  its  habitation.     This  is  manifest  in  tho  fact  of 
^^HFftxtraordinary  fertOity  ajid  persistence  shown  by  many  kinds 
of  animals  and  plants  in  taking  possession  of  new  lands,  which 
have  become,  through  the  voluntary  or  involuntary  interference 
of  man,  open  to  their  invasion.    Facta  of  this  sort  are  the  "enor- 
ous  increase  of  rabbits  and  pigs  in  Australia  and  Ts'ew  Zealand, 
bor9es  and  cattle  in  South  America,  and  of  the  sparrow  in 
orth  America,  though  in  none  of  these  cases  are  the  animals 
I  the  countries  in  which  they  thrive  so  well "  (Wallace), 
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persistent  spremling  of  European  ■woe<l8  to  the  exclusi'^n  nf 
our  nfttive  plants  is  a  fact  too  well  known  to  every  farmer  in 
America.  The  constant  movement  westward  of  the  white-wet^ 
and  the  Canada  thistle   marks   the  steady  detori'  A  onr 

^as8- fields.      Especially   noteworthy  has   been   ti  '^^ge  vx 

Australia  and   New  Zealand.      In   New  Zealand  the  weeds 
Europe,  toughened  by  centuries  of  struggle,  have  won  aji 
victory  over  the  native  plants.    Edward  Wakefield,  in  his  histo: 
of  New  Zealand,  saya  that  "  many  animals  and  birds   acqain^ 
peculiarities  in  the  new  country  which  would  indeed  astonish 
those  accustomed  to  them  in  the  old.     They  usually  run  to  % 
much  larger  size  and  breed  oftener.    They  also  take  to  strange 
kinds  of  food.     Birds  deemed  graoivorous  at  home  become  in- 
sectivorous here,  and  vice  versa.    Some  learn  the  habits  of  the 
native  species.     Skylarks  imitate  the  native  wagtail,  and  may 
often  be  seen  perching  on  fences  and   telegraph  wirea     They  J 
sing  in  the  night-time^  too,  a  thing  unheard  of  in  the  old  country»fl 
and  doubtless  acquired  from  the  nocturnal  habits  of  New  Zealund  " 
birds/' 

The  European  houso-fly  in  New  Zealand  has  completely  extir* 
patod  the  large  blue-bottle  fly  which  was  formerly  a  source  of 
great  annoyance  Xo  the  settlers.  An  account  is  given  of  a  fftrraer 
who  filled  a  bottle  with  house-flies  and  carried  them  eighty  miles 
into  the  country,  liberating  them  one  by  one,  in  the  vicr  '-  '  his 
sheep-folds,  in  order  to  let  them  take  the  place  of  the  Hi  ja* 

It  is  said  that  red  clover  would  not  grow  in  New  Zealand  un- 
til bumble-bees  were  introductnl  to  fertilize  its  flowers.  Wake- 
field estimates  that  the  intrf^uction  of  these  large  wild  beca  had 
been  worth  five  million  dollars  to  the  farmers  in  New  Zea 

Dr,  Hooker  states  that,  in  New  Zealand,  "  the  cow-grasw 
taken  possession  of  the  road-sides;  dock  and  water-cress  ch 
the  rivers,  the  sow-thiytle  is  spread  all  over  the  country,  growing 
luxuriantly  up  to  six  tliousand  feet;  white  clover  in  the  mounU 
ain  districts  displaces  the  native  grasses,"  and  the  native  (Mauri) 
saying  is,  "As  the  white  man's  rat  has  driven  ft  v         '  Ivi* 

rat,  as  the  Eurojican  fly  drives  away  our  own,  ;i  ver 

kills  our  fern,  so  will  the  Maoris  disappear  before  the  white  man 
himself  "  (E.  L.  Youmans). 


Ab  amoDff  some  characteristiG  nirvirjiU  of  tbo  Oolla  in  Hftinpshlre,  Ea^abiL 
Mr.  T.  W,  Shore  montioufl  the  roonti  buti  of  tlic  charooaMjarDoi^  rBMaliUtig 
thoM  wbicb  were  oommon  in  tho  Ctiltic  period;   tie  art  of  oalcr- working  ot. 
baiikQtrmakiiig ;  tho  muu&tlA  on  vhioh  manj  ancient  chnrch^  an  baflt,  vhMl 
wort}  probably  sacred  sited  of  tboao  poo(>)o;        '    *  riontatlon  of  iat0r| 

oborcbc»  tWttMty  d«gr«««  nurtli  of  eiuit^  whi  !iar«  b««n  il«riT 

frocn  tbe  pagan  Ooltio  rcv«ranoo  for  tbtt  Uay-iUy  i*unfi*«. 


r'  ten  Americaus  desire  to  engage  in  ten  distinct  business  enter- 
prises, it  is  conceiyahle  that  they  will  incorporate  ten  joint- 
ck  companies,  and  each  belong  to  all  of  them.  While  other 
>untrie3  have  granted  the  privilege  of  existence  to  private  cor- 
>ration8  "svith  extreme  caution,  if  not  reluctance,  the  many  Logis- 
ituros  of  the  United  States  have  vied  with  one  another  in  making 
easy  for  thom  to  be  bom.  To  adapt  words  heretofore  applied 
another  matter:  "The  whole  system  of  the  free  incorporation 
5f  private  companies  in  the  United  States,  with  all  its  excellences 
ita  defects,  is  thoroughly  characteristic  of  the  American 
It  grew  up  untrammeled  by  any  theory  as  to  how  it  ought 
to  grow,  and  developed  with  mushroom  rapidity." 

We  have  no  "  system  "  of  corporation  law  in  this  country ;  wo 

haTO>  instead,  a  tangled  mass  of  statutes,  which  is  yet  further 

amended  and  ensnarled  at  the  recurring  sessions  of  our  various 

fislatures.    We  have  a  still  larger  mass  of  judicial  decisions, 

ich  all  the  ingenuity  and  industi-y  of  the  many  writers  on  the 

gject  can  never  quite  systematize  and  reduce  to  order.    Even 

&n  this  feat  may  be  approximately  accomplished  for  a  moment, 

10  growth  of  judge-made  law  is  so  rapid  that  any  treatise  La 

'y  out  of  date.    A  redeeming  feature  of  the  situation  is  that 

luetic  tendencies  of  our  States  lead  the  new  ones  to  follow 

he  examples  sot  by  the  older,  and  thus  a  certain  degree  of  uni- 

armity  is  introduced  into  the  different  codes  of  law.    The  many 

>arces  of  legislation  also  make  it  i>os&ible  that  a  large  amount 

)f  experimenting  may  be  done  without  danger  to  the  country 

l^ole.    The  immediate  and  disastrous  consequences  of  the 

railroad  laws  were  thus  limited  to  a  few  States  in  tho' 

Torthwest,  while  their  more  general  influence,  as  examples  of 
rhat  can  but  should  not  bo  done,  has  been  of  use  to  the  whole 
>untry.    One  railroad  president  has  gone  so  far  as  to  say  that  in 
leir  results  these  laws  have  made  a  solution  of  the  railroad  prob- 
Bm  po^ible. 
The  diversity  of  regulation  has  two  effects — one  coramend- 
,  the  other  not.    The  first  is  tliat  when  companies  do  busi- 
in  all  or  many  of  the  States  at  once,  and  in  any  line,  like 
it  of  insurance,  where  ascertained  corporate  soundness  is  the 
si  advertisement,  a  good  code  of  laws  in  any  one  State  makes  ( 
fact  that  a  company  does  business  there  a  helpful  recom-i 
mondaiion.    The  Massachusetts  law  regulating  insurance  is  an 
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example  of  tliis.     Its  stringent  requirements  do  not  \  "he^ 

compaoios  of  that  State,  but  are,  on  tbe  other  Land,  au  ....;  -.u^ 
tion  and  a  guarantee  that  distinctly  aid  the  Massachusetts  com* 
panies  when  they  carry  their  oi»erations  into  other  common- 1 
■wealths.    The  same  influence  is  apparently  at  work  in  the  caw  o(  j 
mortgage  investment  companies ;  a  few  of  the  best  establlshwd  I 
&mong  them   priding  themselves  on  com;'  '  '-infl 

Dompliance  with  the  rigid  but  wise  laws  :  of| 

accounts. 

The  second  effect  of  the  diverse  nilr^  roi^MT  in.;  lorj -. 
in  the  different  States  oijcratea  in  an  exiutly  .'[>[>osit*j  li.r. 
Since  it  is  quite  well  established  tliat  a  corporation  may  incor- 
E)orate  in  one  State  and  do  all  its  business  in  another  or  ^  **   *- 
lere  is  a  tendency  for  dishonest  companies  to  take  out  t 

Mvxi  State  which  bothers  them  with  the  fewest  restrictioun.    A 
lartor  granted  by  the  Legislature  of  Pennsylvania  iiicorjiorftting 

company  to  do  business  in  any  State  except  PennsylvauiA  wm 
held  to  bo  void;   the  Kansas  court  holding  that  no  int<tr«lAW) 
comity  permitted  one  commonwealth  "to  spawn  corporations " ^ 
upon  other  States  which  it  would  not  allow  to  operate  withiu  it 
9wn  borders.    But  the  same  thing  is  accomplished  if  a  Stat<%  by ' 

general  act,  permits  companies  to  organize  without  speeifyitig 
the  place  of  business.    Undet  some  laws  one  corporation  is  not| 
allowed  to  hold  the  stock  of  another ;  but,  on  the  other  ban!  *^ 
are  States  that  will  willingly  incorporate  a  compiny  for  ■ 
press  purpc>se  of  holding  the  stocks  of  other  companies.    Thia  is 
a  very  convenient  fact  when  a  "trust**  is  to  be  formetl.    A  State j 
noted  for  the  laxity  of  its  laws  in  this  regard  can  serve  as  thej 
birthplace  of  any  number  of  companies.    At  present,  accor 
to  Mr,  W,  W.  Cook, "  the  snug  harbor  of  roaming  and  piratic 
corporations  is  the  little  State  of  West  Virginia.     Under  its  laws 
a  corporation  may  bo  created  for  any  purpose  for  wl:'  ^^t- 

nership  may  be  formed,  except  speculation  in  land;  i  ._      /iiAl 
stock  may  be  Ave  millions  of  dollars  or  less;  there  is  no  tAX  «tx»| 
rejit  fifty  dollars  annually;  residents  or  7)< 
citizens,  may  be  directors;  the  principal  i 
directors*  or  stockholders'  meetings  may  be  in  or  out  of  the  State; 


there  is  no  liability  of  directors  or  stockholders  except 
subscriptions,  and  no  public  reports  are  require<l.  .  .  . 
poration  of  companies  for  the  purpose  of  enabling  th* 
their  business  in  other  States  seems  to  be  one  '  *'  *^ 
tries  of  West  Virginia,'*    States  can  only  guard  ^ 
the  invasion  of  hordes  of  these  irrosponsiblo  nr 
strict  statutory  regulation  of  "foreign  corjtorfi 
most  part  they  have  not  taken  any  general  \ 
character. 


rdd 
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Besides  the  defects  iii  the  corporation  law  of  the  United  States 
Wch  originate  in  its  formless  heterogeneity,  there  are  other  spe- 
ic  evilij  quite  generally  present,  which  it  seems  not  impossible 
\  lessen.  It  is  the  purpose  of  this  paper  to  present  suggestions, 
awn  from  the  experience  of  this  and  other  countries,  regarding 
points  that  seem  to  be  of  strategic  imj)ortance  in  the  reform 
\  corporation  law ; 
1.  The  prevention  of  "  frauds  in  founding "  {Gmndungs- 
\tv\ndeln).  It  is  a  suggestive  fact  that  we  have  in  English  no 
equivalent  of  the  German  word  here  parenthetically 
Neither  is  the  English  tenn  "promoters''  commonly 
by  American  writers.  Our  examination  of  the  problems  of 
fcte  management  has  been  so  superficial  that  wo  must  make 
borrow  a  nomenclature  when  we  wish  to  discuss  the  evils  con- 
aected  immediately  with  the  creation  of  companies.  Yet  a  large 
an  of  the  evils  connected  with  the  existence  of  corporations 
&te  at  just  this  point.  Men  organize  companies,  at  times, 
'  the  sole  purpose  of  unloading  upon  them  an  unprofitable  busi- 
Let  the  experience  of  Extern  capitalists  with  Western 
stocks  be  put  in  evidence^  and  no  one  will  question  this 
sent.  Mining  companies  with  a  nominal  capital  of  fifty 
dollars  that  have  never  declared  a  dividend  are  not  un- 
_oommon ;  and  very  frequently  the  stock  of  mammoth  companies 
]s  at  one  cent  on  the  dollar  for  some  time  before  it  becomes 
irthlefts.  But  the  experience  in  mining  is  only  an  extreme  case 
of  what  takes  place  in  many  departments  of  industry. 

In  England,  turning  thither  solely  because  the  facts  have 
there  been  made  accessible  and  have  not  in  this  country,  it  is 
id  that  certain  men  make  a  business  of  acting  as  "  promoters," 
ley  are  skilled  in  the  writing  of  prospectuses  of  companies,  and 
low  all  the  arts  by  which  stock  c^n  be  sold.  They  devote  their 
Miergies  especially  to  small  companies  and  small  investors.  For 
|liine  their  activity  was  turned  largely  to  organizing  "single- 
Ip  companies,"  the  shares  of  which  could  be  placed  among 
mtry  parsons,  serving-women,  and  other  classes  of  small  in- 
Btors  likely  to  know  very  little  about  commerce,  and  therefore 
ely  to  believe  anything  a  well-printed  "  prospectus  "  might  tell 
Bttt.  Many  of  these  small  companies  never  went  so  far  as  to 
ild  oven  a  single  ship,  but  enough  ships  were  built  by  them  to 
kterially  increase  the  number  of  "ocean  tramps,"  and  to  call  for 
ch  adverse  criticism  from  the  committee  appointed  "  to  in- 
ite  the  loss  of  life  at  sea."  The  ''  commission  appointed  to 
imre  into  the  depression  of  trade  *'  also  had  much  to  say  of  the 
of  the  creation  of  such  great  numbers  of  limited  liability 
lies,  of  the  direct  loss  to  investors,  and  of  the  general  de- 
t)ralizatioa  of  trade  resulting  from  it.    In  fact,  many  English 


THE  POPULAR  SCIENCE  MONTHLY. 


investigators  have  laid  great  emphasis  on  the  idea  that  oi 
speculation  is  due  largely  to  the  formation  of  joint-stock 
panies  that  have  no  real  excuse  for  existence  except  the  furthor- 
ance  of  the  personal  aims  of  the  "  promoters,"     It  is  a  little  curi- 
ous that,  among  the  three  hundred  real  or  alleged  causes  of  **  1 
times,"  brought  to  the  attention  of  our  National  Bureau  of  Labor^^ 
the  reckless  creation  of  limited  liability  concerns  was  not  men- 
tioned.    In  188C  a  writer  estimat^^d  that  there  were  afloat  in  thai 
English  stock  market  fully  two  billion  pounds  of  epeculatii 

^securities,  of  which  at  least  a  fourth  were  mere  gambling  count 
It  is  to  such  a  state  of  things  that  a  recent  law  review  at 
tributes  the  fact  that  real  investors  now  shun  the  stock  exchang 
and  speculative  operators  are  compelled  to  live  on  the  plan  ol 
"  dog  eat  dog," 

The  stock  exchanges  of  this  country  have  had  a  somewt 
similar  experience,  and  the  self-limiting  nature  of  the  speculation 
fever  is  indicated  by  the  fall  in  value  of  a  place  in  the  Chicago 
Stock  Exchange  of  three  thousand  dollars  within  a  few  yeaiK 
As  yet  few  st-eps  have  been  taken  to  restrain  the  incorporation  of 
absurd  or  fraudulent  companies.  Wasteful  and  semi-piratical 
[iralleling  of  railroad  lines  is  encouraged;  incipient  railroads 

Tare  preyed  upon  by  construction  companies ;  companiee  of  all^ 
sorts  are  bound  hand  and  foot  by  the  contracts  entered  into  bj 
initial  board  of  directors,  and  are  brought  into  existence  1 
ley  may  be  so  bound. 
None  of  the  leading  commercial  countries  seem  to  T>o  quit 
satisfied  with  the  attempts  they  have  made  to  remedy  such  et 
as  thesi*.    Germany  allows  definite  payment  from  the  corporatifl 
funds  for  the  trouble  and  expense  pn^perly  incurred  by  the  me 

^who  organize  a  joint-stock  company,  but  guards  very  carefully^ 
gainst  the  illicit  gains  too  often  made  by  "promoters,"  The  pro- 
visions for  registering  new  companies  are  especunlly  stringent  it 
all  cases  where  a  private  business  or  factory  is  to  be  sold  to  a  cor 
]X)ration  organizcnl  to  buy  and  manage  it.  The  fullest  po«u«ibU 
publicity  is  sought  regarding  all  the  initial  acts  of  a  new  com^ 
pany,  and  some  matters  where  the  first  decision  must  bt*  final 
reserved  for  a  second  meeting  of  the  stockholders.  Shares  may 
run  either  to  "bearer"  or  to  a  particular  uftmo,  Th- 
not  be  issued  for  a  less  amount  than  fifty  (fuller  per  «]i: 
former  for  less  than  one  hundred  thaler  per  share.  By  forliidd 
tl         "0  of  shares  of  less  amount,  it  is  hoped  to  make  in^ 

!<  I   more  carefully  the  subject  of  investing,  and  to 

the  floating  of  small  shares  in  worthless  comjjanies  amon 

Lclasa  of  *    "' ^^  ■■  "  '*  "■.  — ^  '  are  most  ^-^-  ^"  *    "^  - 

Jomec<  ,t'  in  wL 

cially  hi^stirdous  vutcrpriiMis  are  forbidden  to  iaisae  eharcs  of  |^^ ' 
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than  0D«  thousand  marks  each*     The  opinion  of  the  United 
States  eonfiol-general  at  Frankfort^n-the-Main  is  that  all  these , 
restrictioiis  have  not  availed  to  prevent  a  regular  "  incorpora- 
tion fever,"  from  which  he  expects  very  disastronfl  results  ere 

In  France  there  has  been  some  agitation  in  favor  of  returning 
the  old  system  in  operation  till  1863  of  "special  concessions" 
which  the  right  to  organize  a  joint-stock  company  was  a  favor 
granted  by  the  Govemmeut,  and  not  a  right  conferred  by  general 
statute.      The   weight  of  authority  and    iiifluenco  is,  however, 
nst  this  retrograde   movement.     Leroy-Beaulieu,  in  consid- 
ing  it,  recalls  the  fact  that  the  prefect  of  police  of  Louis  Phi- 
ippe  refused   Leclairo   permission   to  organize  the  groat  profit- 
company  which  was  afterward  established  with  signal 
and  which  still  bears  his  name.     Leroy-Beaulieu  adds, 
fWe  can  bear  the  guardianship  of  law,  but  not  of  government/^ 
rtainly  there  should  be  no  wish  in  this  country  to  go  back  to 
the  old  system  of  special  legislative  charter,  under  which  men 
made  a  business  of  lobbying  for  charters  which  were  afterward 
sold  to  the  highest  bidder.    One  of  the  things  upon  wbich  we 
can  especially  congratulate  ourselves  is  of  having  got  rid  of  tliis 
old  source  of  legislative  corruption,  which  gave  us  our  wild-cat 
baoksi  and  numborloss  other  reasons  for  dreading  it. 

Our  own  experience  may  help  us  in  dealing  with  frauds  in 
iding  if  wo  will  stop  to  consider  the  difference  between  the 
Id  8tate  banks  and  our  present  national  banks.  The  greater 
rity  of  the  latter  comes  largely  from  detailed  legislation 
^liich  prescribes  the  conditions  under  which  artificial  persons, 
designed  for  the  transaction  of  a  given  business,  will  be  permitted 
to  be  bom.  What  we  need  at  present  as  regards  miscellaneous 
irporations  is  fuller  knowledge  of  all  the  facts  connected  with 
eir  history,  and  especially  of  their  genesis.  Massachusetts  is 
e  only  State  that  has  collected  statistics  of  private  corporations 
at  all  comparable  with  those  of  the  English  register  of  joint-stock 
mpanies.  Most  of  the  States  provide  that  all  new  corporations 
11  register  wnth  more  or  less  fullness ;  but  this  is  either  a  mere 
formality  negligently  j>erformed,  or  else  its  sole  object  is  to  bring 
the  corporation  within  reach  of  the  tax-gatherer.  The  record  is 
usually  not  published,  or  in  some  cases,  as  in  Ohio,  there  is  no  way 
to  trace  in  the  published  returns  the  outcome  of  the  enterprises 
■^M^  beginning  is  chronicled.  In  fact,  oiir  greatest  need  in  pre- 
H^HRlng  frauds  in  founding,  as  in  preventing  most  other  evils  con- 
nected with  corporate  management,  is  completer  publicity,  and,  as 
<me  result  of  this,  fuller  statistical  data. 

2.  The  proper  regulation  of  the  borrowing  power.     It  has 
been  stated  on  good  authority,  but  is  not  true,  that  the  evils  of 
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corporate  management  of  property  began  when  it  was  found  that 
corporations  could  borrow.  Abuse  of  the  borrowintr  - —  -  '" '  '"i?t- 
tainly  a  very  common  sin  among  artificial  persons, .  .Jy 

among  American  railways.  When  the  holders  of  a  small  aujuunt 
of  stock,  only  partially  paid  in,  build  a  road  with  borrowed  money, 
the  limitation  of  their  liability  shields  them  from  personal  loas ; 
while  their  power  of  voting  themselves  salaries,  and  of  ■  '  inffj 

profitable  contracts  either  with  themselves  or  friends,  t:  j;em 

\i  oppoitunities  for  personal  profit  irrespective  of  the  succesa 

'of  the  roa<l.  The  last  report  of  the  statistician  of  the  Interstate 
Commerce  Commission  shows  that  many  of  the  minor  and  branch 
lines  of  the  country  have  been  built  wholly  with  borrowed  money 
— that  is,  they  are  bonded  to  their  full  cost  value.  Many  of  tbi 
longer  and  independent  roads  are  bonded  at  half  to  three  fourt 
of  their  entire  capitalization.  The  total  bonded  debt  of  thu  rail- 
roads of  the  United  States  is  actually  greater  than  the  total  of 
their  share  capital ;  and  this,  although  the  amoimt  of  water  in  the 
tocks  is  much  larger  than  in  the  bonds.    As  the  possession  of  the 

'majority  of  the  stock  gives  control  over  all  the  capital  invested 
in  the  roads,  it  follows,  from  the  figures  given  in  the  statistician's 
report,  that  the  ownership  of  $1,932,234,128,  or  2377  ! 

total  railway  capital,  insures  complete  direction  over  .   . , .   . 

of  railway  capital,  or  136,883'53  miles  of  line.  Massachusetts  law 
forbids  the  bonding  of  a  road  to  an  amount  exceeding  the  total  of 
paid-up  share  capital,  and  this  regulation  is  being  intro<luced  by 
other  States.  To  forbid  the  issue  of  bonds  that  must  be  sold  btflow 
par  has  been  found  to  limit  unsatisfactorily  logitima*  '  i-p:  * 
but  the  effect  of  such  a  regulation  is  thought  to  be  jl  .*pp] 

with  care  to  specific  classes  of  corporations.  As  to  what  is  host 
in  this  matter,  as  in  those  that  have  gone  before,  we  need  mors 
definite  information. 

3,  How  to  secure  a  more  representative  and  more  rospotudbli 
directorate.    In  regard  to  the  election  of  directors  it  may  be  eaid' 
that  one  do\*ico  to  prevent  the  tyranny  of  a  majority  of  the  siock- 
holders  has  been  frequently  tried,  and  another  frpqnently  recom 
mended.    The  former  plan  is  to  limit  the  number  of  votes  which) 
any  one  person  may  cast.    In  Massachusetts  no  person  except 
municipal  corporation  can  vote  over  one  tenth  of  the  en; 
of  a  railroad  corporation.    The  trouble  with  this  plan,  i, 

variations  of  it  that  have  been  tried,  ia  that  omirioD  is  too  ttwy. 
V  "s  are  very  easy  I 

<  u    The  much-n  ' 

plishing  a  similar  purpose  is  that  of  cumulative  voting.    By 

device  a  ~^-  '"--    *'         Uo  cast  n  .-^-,-- 

director  ;ire.H,  m  * . 

directors  to  be  elected  at  the  given  time.    Nebraska  iias  a  pi 
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;  sort  in  her  Constitution,  but  the  domestic  corporations  in 

I  State  hare  not  had  a  euliicient  development  to  thoroughly  test 

ifluence.    It  will  probably  do  but  little  good  to  secure  minori- 

!t»presentation  on  the  board  of  directors,  unless  the  laws  are  so 

as  to  limit  the  tyranny  of  a  majority  of  the  directors.    The 

of  Maryland  and  the  city  of  Baltimore  have  derived  hut 

dt  from  their  privilege  of  appointing  a  minority  of  the 

d  the  Baltimore  and  Ohio  Railroad.    But  if  minority 

itation  be  backed  by  the  proper  legislation  governing  the 

I  of  the  directors,  there  is  no  doubt  that  it  is  an  efficient 

•  of  checking  the  misdeeds  of  stock  majorities. 

,  Germany  there  is  a  second  body  chosen,  under  special  rules, 

ae  8lfX!k holders,  known  as  the  lx)ard  of  supervisors  {Auf- 

\israih).    This  board  has  the  fullest  possible  power  of  inves- 

htion  and  report.,  but  very  little  power  of  any  other  kind, 

usefulness  must  obviously  depend  on  the  rules  governing 

[nelection,  since,  if  so  choseu  as  to  have  interests  wholly  in 

imon  with  the  directors,  it  would  be  of  no  use  as  a  check 

hn  them. 

Turning  to  the  question  of  responsibility,  we  find  that  in  this 
itry  the  principle  of  limited  liability  is  almost  invariably  the 
le  for  the  din?ctor  as  for  an  ordinary  stockholder,  though  the 
director  is  pei-sonally  liable  for  all  illegal  or  unauthorized  acts. 

Kre  lia*?  been  a  great  deal  of  agitation  of  late  for  the  introduc- 
of  the  French  plan  of  protecting  ordinary  stockholders  by 
th©  grant  of  limited  liabilit}",  but  leaving  the  directors  liable  for 
the  corporate  debts  to  the  full  amount  of  their  respective  fortunes. 
The  experience  of  France  with  these  societes  en  commandite  has 
proved  that  responsible  men  can  be  found  to  manage  any  legiti- 

Ite  enterprise  under  this  plan.  A  recent  English  act  permits 
formation  of  such  companies  in  England,  but  the  companies 
line  to  adopt  this  principle  under  mere  permissive  legislation, 
make  this  form  of  organization  mandatory  upon  certain  select- 
ed classes  of  our  corporations  is  an  experiment  that  ought  to  be 
tried,  and  is  much  better  than  going  back  to  the  old  plan  of  un- 
ited liability  for  stockholders,  as  California  has  done. 
Jnder  the  head  of  the  responsibility  of  the  directors  must  also 
'  thrt  (piestion  of  the  relation  of  the  oorjioration  to  its 
Albert  Fink  one  day  called  together  the  presidents  of 
roatls  he  was  trying  to  organize  for  their  mutual  good, 
bI  '  ''  If  men  who  respcmded  to  his  call  that  he  wanted 

1.    He  further  explained  that  this  was  advisable 
lor  that  their  general  freight  agents  might  thereafter  bo 
fclly,  as  then  actually,  in  charge  of  the  several  properties. 
t<yrt>t*it^  Commerce  Association  went  down  very  largely  be- 
'  the '  lien  "  who  were  jiartuers  to  the  agreement  could 
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not  or  would  not  control  tlieir  subordinates.    Pftrt  of  this  alle 
poworIo8sness  is  no  doubt  assumed  that  the  lieod  may  escapsj 
gpousibility  for  the  action  of  the  members,  but  |Mirt  of  it  is  < 

pCi^rtainJy  genuine.    The  development  in  bulk  of  th*? 

artificial  beings  has  exceeded  the  development  of  their  ul $| 

tc^ms,  and  the  monsters  can  only  sprawl  and  plunge  instead  of  j 

Ling  forward  to  a  definite  on<i.    This  condition,  howt-% 

Mvely  curiMl  by  automatic  procesaes.    We  have  as  y^  -oUOj 

troathse  on  corporation  by-laws  in  general,  but  weU-reco^iLi2«d| 

[TuleM  are  developing  for  the  organization  of  specific  classes  of  cor- 

rporatioiuj. 

In  the  narrower  view  the  relation  of  the  corporation  to  its  emA 
ployds  is  merely  a  question  of  wages,  of  strikes,  and  lock-oute,  and] 
of  relative  losses  from  these  disturbances  to  employers  and  cm- 1 
ployed.  Tho  statistics  of  strikes  and  lock-outs  collected  by  ourj 
National  Bureau  of  Labor  show  that  almost  the  only  industry 
which  the  losses  inQicted  by  strikes  are  heavier  on  the  employ« 

ttlian  on  tho  men  is  that  of  transportation.    The  uii'  ^wif 

'losses  inflicted  upon  tho  general  public  by  this  clasc;  .  -...ijicti 
must  be  also  especially  large.  Two  ways  of  dealing  with  these 
evils  have  been  tried  in  Europe,  either  of  which  seems  to  be  a  par- 
tial remedy,  })ut  neither  of  which  seems  likely  to  commend  itself 
to  Americans.    Tho  first  is  to  impose  a  heavy  per  diem  fine  or 

►even  forfeiture  of  charter  upon  any  corporation  that  fails  to  per- 
form its  public  functions.    This  forcos  the  company  to  make  term8_ 
of  some  kind  with  tho  strikers.    When  strikers  in  thia  count 
have  tried  to  secure  the  forfeiture  of  chart-ers  through  *^ 
on  tho  ground  that  the  companies  did  not.  discharge  t: 
f  mictions,  thoy  have  met  with  little  success,  though  in  sor: 
a  streot-car  company  has  thought  it  necessary  to  insist  "^'  » 
a  single  car  each  day  in  order  to  secure  its  charter  >^ 

^tackf)n  this  ground.    The  second  European  method  of  ^iwii-iiri 

Hho  public  against  the  loss  of  strikes  is  to  make  it  a  mL^dLiiiuoiioC 
for  any  employ^  to  quit  work  without  giving  (say)  fivo  days'  \ 

Ltioo.    The  trial  of  this  method  has  been  adv 

rTiut  it  may  be  doubttxl  if  our  system  of  pn, 
to  enforce  such  a  law,  or  if,  at  the  critical  time,  public  opinic 
rould  indorse  it.    That  the  great  *  '^ 

df  acting  in  the  matter,  so  as  to  ave  in 

hangs  over  them  and  the  public,  is  seen  in  the  rapid  d' 
of  relief  associations  and  other  devices  for  nuikir  -  * 
of  the  oniplovM  more  stable  than  it  has  ever  yet  be* 

\%ry\    Tt  lent  of  tho  Union  Pacific  Road  ha.^- 

-IT!  piib(>n]ir  •*" '^*^^:'ials  of  t^'^'  ..^v: 

■-  ■■■'•  ■..  M,,  ,.   ■  .iT  to  mii: 

part  of  the  cur]>oratiou«  and  ti>  give  them  t^M^ux ity  iu  thtxir 
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tions  during  good  conduct,  and  a  prospect  of  promotion  if  espe- 
cially efficient.  The  problems  that  our  Government  must  con- 
front in  the  matter  of  civil-service  reform  are  also  to  be  dealt  \rith 
by  our  corporations,  and  the  conditions  are  enough  alike  so  that 
the  experience  of  each  may  serve  for  the  guidance  of  both. 

4.  Adequate  publicity  of  corporate  transactions.    The  need  of 

tmgh  publicity  of  corporation  accounts  has  been  already 
t  on  at  some  length.  Nearly  all  the  abuses  to  which  corpo- 
management  of  property  is  liable  originate  and  war  mighty 
Ottly  when  concealed.  On  the  other  hand,  secrecy,  even  when  it 
not  cloak  abuses,  is  commonly  suspected  of  doing  so.  Most 
be  unreasoning  and  unreasonable  attacks  on  corporations  have 
en  made  when  those  in  charge  of  the  corporations  insisted  on 
the  privilege  of  keeping  thoir  afEairs  entirely  to  themselves.  The 
advantages  of  business  secrecy  to  the  individual  business  man 
vho  practices  it  are  abundantly  manifest,  but  its  atlvantages  to 
the  public  at  large,  while  also  manifest,  are  countervailed  by  very 
BBrious  disadvantages.  Experience  seems  to  have  demonstrated 
quite  conclusively  that  a  being  at  once  so  vulnerable  and  so  pow- 
erful as  a  corporation  can  not  afford  to  keep  its  affairs  entirely  to 
itself,  and  if  it  could  afford  to  do  so  the  public  can  not  afford  to 
kt  it.  There  is  said  to  be  a  strong  tendency  toward  "  socialism  '* 
in  this  wresting  of  business  secrets  from  the  great  managers  of 
flie  world's  industries,  and  bringing  the  most  private  of  business 
Unsanctions  to  the  bar  of  public  opinion.  Many  will  no  doubt 
fkwer  that  "  the  charge  is  true,  and  we  glory  in  its  tnith."  Many 
tnore  wiD  be  inclined  to  say,  with  the  ])resent  writer,  that,  while 
this  objection  should  be  given  its  due  force,  it  has  not  nearly 
I  force  enough  to  overrule  the  strong  necessities  of  tlie  casa  The 
ef  danger  that  legitimate  enterprises  have  to  fear  from  corn- 
publicity  is  that  of  overtaxation.  The  wealth  of  the  cor- 
porations lying  fully  exposed  to  public  view,  it  is  so  easy  for  the 
itician  to  fill  the  public  coffers  from  that  source  that  we 
ly  find  certain  classes  of  corporations  driven  out  of  certain 
;  by  excessive  taxation.  But  it  may  be  doubted  whether  tax- 
\  as  likely  to  be  excessive  when  the  stat^  of  a  company's  ac- 
lis  definitely  known,  as  when  the  politician  and  hisconstitu- 
I  are  free  to  draw  upon  their  imaginations  for  the  amount  of 
Jth  in  the  corporate  coffers.  In  other  words,  it  seems  probable 
I  that  iu  this  country,  as  yet,  we  have  less  to  fear  from  willful  injus- 
\  than  from  mutual  misunderstandings  begotten  of  secrecy  on 
hand,  and  suspicion  on  the  other,  European  countries  are 
Qctly  ahead  of  us  in  this  matter.  They  have  by  no  means 
fial  all  the  problems  connected  with  the  corporate  manage- 
ftt  of  proj)erty,  but  they  have  at  least  collected  more  of  the 
that  will  make  a  solution  possible. 


^lorce 
Pte 


kone 


^ 


33« 


POPULAR  SCIBNCM  MONTHLY. 


When,  in  1873,  Adolph  Wagner  read  before  the  German  Verein 
f13r  Socialpolitik  an  elaborate  paper  on  joint-stock  companies,  he 
ma<lo  many  suggestions  as  to  the  reform  of  corporation  law.  But 
he  concluded  by  defending  the  thesis  that,  while  the  reform  of 
corporation  law  was  uidispensable,  this  alone,  however  j*orfectly 
accomplishod,  could  not  suffice  to  elimiuate  the  evils  of  corporate 
management  of  property ;  he  contended  that  corporations  must 
continue  to  \m  mischievous  until  they  are  restricted  to  a  narrower 
field  of  activity  than  that  now  occupied  by  them ;  that  the  state^ 
in  its  varioufl  branches,  must  assume  control  of  those  enterprisea 
that  are  of  necessity  monopoliee. 

To  the  interminable  discussion  recalled  by  the  name  of  Wag- 
ner and  the  mention  of  his  thesis  it  is  here  desirc*d  to  ^  ■  '  ite 
but  A  single  suggestion.    Spencer  and  others  dwell  al^  iKin 

the  distinction  between  "  compulsory  co-operation  "  through  the 
state,  which  is  said  to  be  characteristic  of  a  "  militant  tigimer 
and  "  voluntary  co-operation  "  through  private  associations,  which 
is  8aid  to  be  the  proper  thing  under  an  "  industrial  rfgime"  Now, 
is  it  not  true  that  the  distinction  between  these  two  kinds  of  "co- 
operation" is  fading  out?  Co-operation  can  be  wholly  *' \*olutt 
biry  "  only  when  isolation  is  a  possible  alteniative.  Is  not  induij- 
triul  isolation  becoming  almost  as  impossible  as  political  isola- 
tion ?  Co-operation  through  the  state  is  becoming  less  and  lees 
"compulsory"  in  the  old  significance  of  the  term,  b"  ■  is 

becoming  more  and  more  possible  to  choose  what  gov*  i  we 

will  live  under.  This  comes  from  increased  facilities,  both  physi- 
il  and  legal,  for  moving  from  one  state  to  another.  For 
man  must  obey  the  state  under  which  ho  was  bom;  h^ 
operation  "  with  it  was,  indeed,  compulsory.  Now,  exfiatriation 
is  a  comparatively  simple  and  pleasant  alternative  to  obedience. 
States  and  nations  are  coming  to  compete  with  each  other  for 
desirable  citizens,  as  producers  of  services  or  comnnMlitit'«  for- 
merly competed  with  each  other  for  purchasers.  TlnTe  can  ht 
no  doubt  that  Bismarck's  hand  was  less  heavT'  upojj  Gt^rmaay 
because  bo  many  of  her  citizens  emigrate<l,  and  -  rt* 

of  them  might  have  emigrated  to  thin  or  other  coun: . .  tin 

the  States  and  cities  of  our  own  republic  we  see  our  L-  .-bb 

nnd  town  councils  continually  coerced  by  consider.!;  •;  - 
tnurting  or  retaining  desirable  classes  of  citizens^     li   i^  i^ 
escape  from  tlie  power  of  the  Legislature  of  Fennj«ylvania  than 


I 


lo  ceuM)  to  (lay  tribute  to  the  Standard  Oil  C  or  to 

fir'^ -:    -'  *   T     !.    The  point  may  be  n=Mn...i    thus: 

to  which  we  are  adTanring  through 
iocroosing  domixiauce  of  the  state  will  be  mo<U6i:*d  by  the  pnv 
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the  indiridaal  to  choose  what  state  he  will  serve.    On  the 
^thcT  hand,  industrial  co-operation,  in  its  broadest  sense,  is  be- 
jmlng  more  and  more  compulsory;  the  distinction,  therefore, 
"  voluntary  "  and  "  involuntary  '^  "  co-operation  "  is  of 
ling  importance. 


IN8ECT  PESTS  OF  THE  HOUSK 

Bt  Mm  KARGARETTE  W.  BROOKS. 

THE  various  insects  which  infest  the  dwelling  have  been  from 
_  time  immemorial  a  trial  to  careful  housekeepers.  Just  as  out 
>f  doi'jrs  the  gardener  is  constantly  employed  in  protecting  plants 
>f  all  kinds  from  the  ravages  of  insects,  so  in  the  house  there  is  a 
srjXftual  warfare  carried  on  against  these  indoor  pests.  Some  eat 
>lc«  in  our  clothes,  others  destroy  cax^pets  and  hangings,  while 
i  others  aro  attracted  hy  the  food  in  our  pantries  and  store- 

Unlees  one  has  watched  the  habits  of  insects  and  studied  their 
avelopment,  it  is  hard  to  realize  that  in  their  mode  of  gr.o^'th  they 
Br  from  the  other  animals  with  which  we  are  familiar.    By 
I  it  iB  supposed  that  an  insect  grows  as  a  bird  or  a  cat  grows 
lat  is,  by  imperceptible  increase  in  size,  with  no  marked  change 
form.    With  this  idea  it  is  not  strange  that  a  tiny  fly  should  be 
aought  a  young  fly  that  will  gradually  grow  bigger,  or  that  a 
argo  fly  should  be  supposed  to  have  lived  some  time  to  have  at- 
lined  such  size.     It  is  a  fact  fairly  well  understood  that  moths 
id  butterflies  pass  through  several  changes  between  the  egg  and 
"fi'ct  insect,  and  that  the  caterpillar,  or  worm,  as  it  is  more 
1 1  led,  seeu  feeding  in  our  gardens,  or  crawling  over  side- 
i  or  fences  in  search  of  a  convenient  spot  in  which  to  xmder- 
its  transformations,  will  before  long  assume  a  totally  differ- 
xi  ajipeanince ;  it  is  not  so  generally  known,  however,  that  in 
rger  number  of  insects  the  change  is  nearly  if  not  quite  as 

Among  the  insects  which  infest  our  hoxises  wo  find  represonta- 
ives  of  most  of  the  various  orders  of  insects,  and  a  study  of  these 
>nus  alone  would  prove  of  interest  and  value.    Their  habits  are 
fell  known  to  the  housekeeper,  and  so  in  many  cases  is  their  ap- 
ince  in  on*^  or  nioro  stages ;  but  a  history  of  their  life  from  the 
the  perfect  insect  is  still  a  mystery  to  many  people,  and  it 
to  these  that  the  following  page«  may  be  of  interest.    In  this 
lo  attention  is  called  only  to  the  more  common  insect  pests  of 
louse. 
Cw)THi»*MoTH  {Tinea  peUioneUa), — One  of  the  commonest  of 
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d  e  h  a 

FtQ.  I.— Cu)Tin»-Xoni.  a,  the  moth  (namml  atie) ;  t^  Urr* 
c.  CAM ;  (i,  papa  (d,  c,  and  £f  &r«  enUrs^d}.* 


household  pests  is  this  little  moth.  Most  housekeepers  are  famil- 
iar with  the  different  stages  of  its  growth,  aiid  -  '  ~  rriw 
of  the  fact  that  it  is  not  the  little  delicate  silvery  :  .oei 

the  tiamage,  except  indirectly  by  laying  its  e^g^  in  our  iroolen 
garments, 

Tho  moth,  measuring  leas  than  half  an  inch  across  its  spread 
■wniigs,  easily  makes  its  way  through  the  smidlest  creWces,  ami 
unless  care  is  taken  in  the  spring  and  summer  wo  may  find  gar- 

Iments  that   have  heeu 
carefully  laid    away  in 
y  j  boxes  and  drawers,  a» 

^^^ggg^g^^^    ^Hl^^     ^^]]  ^  clothes  hanging 
^^S^^^^^^^^      ^T^      in  cl'  re  infested 

by  thi  are.    As  ft 

general  rule,  the  wonn 
seems  to  prefer  partial- 
ly worn  and  soiled  gar* 
ments  to  new  cloth. 
Early  in   the  spring  garments  should  bo  well   beaten  and 
brushed  to  dislodge  the  moths  or  any  eggs  that  may  have  been 
dei)09ited  in  the  folds  of  the  cloth,  and  then  hung  in  the  air  and 
sun  for  a  while. 

When  possible,  garments  should  be  folded  in  paper,  leaving  m 
chance  fur  the  moth  to  enter ;  large  paper  bags  being 

for  this  puri)oso.    Camphor-wood  or  red-cedar  chests  ur    

in  protecting  articles  which  can  not  easily  be  wrappe^l  in  paper, 
the  odor  of  these  womls  is  dip.i         ^  le  to  the  moth: 
these  are  not  to  be  had,  oil  of  cen  .[ixl  on  jm-per,  wii 

rolled  up  so  that  the  oO  shall  not  grease  the  garments,  will  make 
an  ordinary  box  moth-proof.    The^e  rolls  of  paper  should  be 
terod  through  the  box  and  should  be  renewed  two  or  three  tim< 
during  the  spring  and  summer.    It  is  said  that  black  pepper  or 
whole  cloves  sprinkled  among  woolen  clotheR  will  prevoT 
moth  from  depositing  its  eggs,  as  will  also  pieces  of 
wrapped  in  paper,  and  the  odor  of  cArboIic  acid,  tui  .  or 

benzine  is  very  offensive  to  the  moth.  Camphor,  .-^  ^.^  Aeli 
known,  is  beneficial  in  keeping  away  moths,  but  should  never  be 
plaoH  near  seal-skin,  as  it  causes  this  fur  to  chan  w- 

ing  streaks  of  gray  or  yellow.    The  great  secret  in  t -,  . ...  f  of 

furs  is  said  to  be  frequent  and  thorough  l^ating,  the  fxirs  beinff 
kept  in  close  closi^ts  line*!  with  tnr-paper. 

It  lias  been  said  that  the  odor  of  tobacco  is  disagTMable.bot 
the  GX{)enence  of  soma  it  has  si^emed  rather  to  attract  than  to  t>^ 


'  Pig*.  I.  6.  woA  Q  arc  from  Oar  Oomaon  Xd»m:U,  h^  Prof.  A.  R.  PAckaH  *Bd  w  i 
I  lo  Uk  kliuliMM  of  tUv  auUkor  for  ptfrtutMlon  to  um  tb«ni. 
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lol  the  moths.    In  more  than  one  case  it  was  found  that  clothesi 
jlongin^  to  men  using  no  tobacco  were  free  from  the  attacks  of 
loths,  while  in  the  pockets  of  those  who  smoked  constantly  were 
found  both  eggs  and  larvae  mixed  with  bits  of  tobacco,  the  gar- 
lents  having  been  eaten  in  various  places.    Of  course,  this  is  not 
kabsolute  proof  of  the  inefficacy  of  tobacco^  as  tht^re  may  have 
I  other  causes  of  attraction,  and  fresh,  clean  tobacco  may,  after 
1,  bo  found  effectuaL 

The  larvffi  or  the  eggs  can  be  killed  by  putting  the  article  in 

rhich  they  are  found  in  a  tightly  closed  vessel,  and  plujiging  it 

^a  short  time  into  boiling  water,  or  it  can  be  placed  in  an  oven 

to  a  temperature  of  150"*  Fahr, 

It  is  har«ily  necessary  to  describe  the  moth,  which,  although 

'so  small,  is  ensily  recognized  as  an  enemy  by  most  housewives, 

though  in  many  cases  little  moths  of  various  species  attracted  to 

|our  rooms  by  the  lamp-light  in  the  evening  are  often  mistaken 

for  the  clothes-moth  and  destroyed.    It  may  be  well  to  state  that 

the  clothos-moth  rarely  flits  about  the  light 

Boon  after  the  moth  issues  from  the  cocoon  the  female  finds  its 

ray  to  the  substance  suitable  for  food  for  its  young,  and  upon  this 

lateriul  it  lays  fifty  or  more  eggs.    In  about  a  week  the  ^gg  is 

[latched,  and  almost  immediately  the  worm  begins  to  eat,  and  not 

only  uses  for  food  the  fibers  of  the  article  upon  which  the  ^gg  was 

»d,  but  also  makes  of  the  material  a  covering  for  itself — a  little 

^tabe  in  which  it  lives,  spinning  for  a  lining  the  softest  silk,  whicl 

^t  emits  from  glands  in  the  hea<l.    From  time  to  time,  as  the  littlal 

rorm  grows,  it  enlarges  its  case,  either  by  adding  to  the  ends  or 

with  its  sharp  jaws  little  slits  in  the  sides  of  the  i 

lie  space  between  the  edges  with  the  substance  near 

at  band,  forming  a  neat  patch.     Not  content  with  eating  and 

&king  a  shelter  for  itself  of  the  cloth  upon  which  it  lives,  the 

worm  cuts  through  the  cloth  as  it  makes  its  way  in  various 

tions,  dragging  its  case  after  it.    If  the  case  is  torn  from  it, 

in  any  way  injured,  it  soon  makes  a  new  one  or  patches  the  old. 

ifter  a  while,  at  the  approach  of  warm  weather,  the  little  worm 

loces  the  ends  of  its  case  and  changes  to  a  pupa  or  chrysalis, 

in  two  or  three  weeks  the  moth  appears. 

BrFTAU)-Buo  (Anthrenus  scrophuJarim), — Within  fifteen  or 

runty  years  there  has  appeared  a  new  addition  to  the  already 

Ifing  list  of  injurious  insects  introduced  into  this  coimtry  from 

iluropo.    Although  called  a  bug,  which  is  the  name  commonly 

iwl  to  aU  insects  having  inconspicuous  wings,  it  is  in  reality 

Ju,  and  why  the  name  buffalo  is  aj>plied  is  not  known  for  a 

^rtainty ;  some  say  it  was  fii*st  noticed  in  this  country  in  the  city 

3f  Buffalo,  Now  York,  while  one  writer  says  it  was  named  from 

Its  fancied  resemblance  to  a  bofialo.     Whatever  mav  be  the 
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reason  for  this  name,  and  however  inapt  it  may  be,  it  ia  known 
more  commonly  by  it  than  by  its  more  proper  name  of  "  carpets 
beotla" 

The  larva  which  does  the  damage  measures  when  full  grown] 
about  three  sixteenths  of  an  inch  in  length.  It  is  coveretl  withi 
hairs,  the  longest  ones  being  on  the  last  segment  of  the  bodyJ 
forming  a  sort  of  talL  It  makes  no  cocoon,  but  when  full  grown j 
remains  quiet  for  a  short  time,  then  the  skin  splits  along  the  back] 


'm^ 


Fio.  S.— CAnraT-BnrrLs.    a,  lAm,  upper  aldv;  A,  Iftrra,  under  •Mm;  r.  pop*;  tf.  pvrfcct  I 
(alur  RUcy),    The  ctnlght  ILuei  at  tbo  aides  abow  Ihe  actual  letiffth  ottuh  fonn. 

ind  the  pupa  is  seen.    It  continues  in  this  state  for  a  few 
fwhen  the  skin  of  the  pupa  bursts  and  the  perfect  insect  is  di»-| 
closed — a  beautiful  little  beetle,  less  than  an  eighth  of  an  inch 
length,  marked  with  red,  black,  and  white.    From  Orf   '        n»i 

iring  the  beetles  may  be  found  in  all  stages  of  growth-  i 

say,  in  the  larval,  pupal,  and  perfect  states. 

It  is  found  that  few  of  the  usual  preventives  are  of  any 
inst  the  attacks  of  this  beetle,  and  fur  this  reason  it  is  a 
cult  pest  to  eradicate.     In  some  places  it  has  proved  so  destruciivi 
I  that  carpets  have  to  be  dispensed  with,  and  in  their  place  rugs 
sed,  as  being  more  conveniently  examined. 
Tallow  or  tallowed  paper  placed  around  tl  ^arH 

pet,  which  are  often  the  parts  first  attacked,  is  ; ^  . .  ...  ^ 

In  many  cases  the  carpets  are  cut,  as  if  with  scissors,  ft 
le  line  of  the  stmms  in  the  floor,  and  as  a  remedy  for 
sn  recommende<4  that  the  seams  be  filled  during  the  ^■    _ 
cotton  saturated  with  benzina    Kerosene,  naphtha,  or  gasoline  ai 

'  ^  the  beetle  as  well  as  benzine,  but  benzine 
'  t  ^      I  and  safest  preventive  to  use.    It  can  be  p- 

a  tin  can  having  a  very  small  spout,  it  being  nc^ce^sary  to  ii«>  bui 
little. 

Before  t-acking  down  o  carpet  it  should  be  thoroughly 
lined,  and  if  poftsible  itoomod*    If  in  spito  of  pructtuiio&s  a 
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is  found  infested,  a  wet  cloth  can  be  spread  down  along  the 

and  a  hot  iron  passed  over  it,  the  steam  thus  generated 

only  killing  the  beetles  and  larvie,  but  destroying  any  eggs 

bat  may  have  been  laid.      Clothing  is  sometimes  attacked   as 

well  as  objects  of  natural  history — such  as  stuffed  birds  and 

tnammals. 

It  was  believed  that  the  bootlo  must  feed  on  some  plant,  for  in 
a  number  of  cases  it  was  captured  out  of  doors,  and  it  was  finally 
iliscovered  feeding  on  the  pollen  of  the  flowers  of  spiraeas,  the 
beetle  living  on  the  plant  for  a  while  and  then  returning  to  the 
bouse  to  lay  its  eggs.  When  this  was  proved,  it  was  suggested 
that  apirceas  should  be  planted  around  houses  infested  by  the 

ktle ;  by  doing  this  the  plants  could  be  often  examined  and  the 
ties  destroyed^ 

Cockroaches  {Blaliida), — Among  the  Orihopiera,  to  which 
order  this  family  belongs,  we  find  a  diflFerent  mode  of  transforma- 
tion.   Were  it  not  for  its  small  size  and  the  absence  of  wings,  the 
young  would  closely  resem* 
Up   Uie   itarent,  and,  after 
Biting    or    changing     its 
Bn  several  times,  it  re-ach* 
Vmaturity  without  having 
paased  through  a  stage  in 
which    it    keeps    perfectly 
qniet,  aa  in  the  case  of  the 
moth  and  beetle. 

The  eggs  of  the  cockroach 
are  carried  about  in  a  lit- 
tle case  by  the  female,  and 
when  these  eggs  are  ready 
to  batch,  this  case  is  dropped  ;  and  it  is  said  by  some  writers  that 
the  little  ones  are  helped  out  by  the  mother.  Just  after  the  young 
come  from  the  egg,  and  after  each  molt,  they  are  white,  but  the 
Qstml  oolor  is  brown  or  black.  They  molt  five  or  six  times  before 
resching  maturity. 

f '  ckroaches  are  very  troublesome,  eating  anything  that  comes 
ir  way;  are  unpleasant  to  look  upon,  and  are  specially  dis- 
MBting  to  us  on  account  of  their  disagreeable  odor. 
■  The  large  cockroach  (Peripl'Qneta  orienialis),  or  "  black  beetle,'* 
,  it  \A  sometimes  called,  might  in  some  cases  be  not  unwelcome, 
iH  a  scavenger,  keeping  the  corners  of  the  rt»oms  it  fre- 
-  .- iin,  and  furthermore  it  feeds  on  that  most  disgusting  of 
the  bed-bug-  Though  this  is  said  in  its  favor,  we  think 
1  no  doubt  that  the  remedy  might  be  thought  as  had  as  the 
dtMABO,  and  it  would  be  considered  more  agreeable  to  find  some 
otluir  way  of  exterminating  the  bed-bug;  and  most  people  would 
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prefor  having  their  comers  cleaned  in  Uio  ordinary  way,  "wiiH 

ipand  r        vertheless,  it  is  sometimeg  of  service  in  thif 

ray.    1 .  . -h  is  of  a  dark-brown  color,  about  an  inch  in 

length ;  the  nuUo  having  short  -wings,  while  the  female  has  only 
rudimentary  wingft.  It  is  very  troublesome  in  kitchens,  comiog 
out  at  night  w]ien  the  lights  are  out. 

A  BomewJmt  larger  insect  is  the  American  r  /^fncpJflp 

neia  anwricaiui),  which  is  a  lighter  brown  cc.  :,  -^  :ue  male 
and  female  having  well-developed  wings.  This  species  is  unt  w 
oft*.'n  found  in  Iioubcb,  but  frequents  wator-jnpes  and  sowers  ami 
the  cargoes  of  vessels. 

The  Buiallost  cockroach  which  is  a  pest  in  oar  houses  is  tii9i 
"  water-bug "  {Kciohin  lapponica).  It  is  also  known  as  the  **  Cr*v| 
ton-bug/'  This  insect  is  very  common  in  houses  in  New  Eng- 
land, and,  though  eating  any  kind  of  food^  is  especially  fond  of 
brood.  It  froqueuta  bakeries,  where  it  proves  a  great  annoyanoUy 
Rometimes  being  baked  in  the  bread  in  spite  of  cara.  It  alao  eats 
the  covers  of  books  bound  in  cloth,  but  will  not  touch  those  booiitl 
in  leather. 

It  has  l>oen  said  that  sailors  have  been  greatly  troubled  hr 
cockroaches  eating  the  nails  of  their  fingers  and  toes*  n 
hard  parts  of  their  feet  and  hands,  but  this  has  beeu  om- 
However,  a  writtir  in  Nature  affirms  that  while  in  A 
wuM  awiikuTifd  one  night  by  cockroaches  nibbling  his  * 
Wore  badly  blistered,  and  in  the  morning  he  found  the  sku. :.. 
eati«n  from  a  largo  blister,  ciuising  a  painfxil  sore,  and  that  tba' 
hard  skin  of  tho  heel  had  also  been  eaten.     Another  •wn  *' 
samn  journal  says  that  this  habit  of  cockroaches  is  wel 
all  West  Indiana. 

Borax  is  very  dinagreeable  to  cockroaches  ami  will  anve  \\d 
away,  and  it  is  said  to  kill  them  if  niixo<l  with  white  sugar  andj 
sprinkled  around  the  corners  fruquent^^ii  by  them.  The  following  j 
eceipt  for  a  preparation  to  exterminate  cockroaches  i^  ■-  -  ^  ;n| 
late  number  of  Science;  thirty -seven  parts  of  borax,  :  -rial 

of  8t;in*h,  and  four  parts  of  cocoa.    This  preparation  should  baj 
sprinkled  around  their  haunts. 

Inscct-]>owder  doc«  not  kill  them  but  renders  them  stupid^  a&<l 
while  in  this  condition  they  can  easily  be  swept  up  and  destroyed,  j 
In  England  cockroaches  are  sometimes  caught  with  stale  beorJ 
which  is  placed  in  a  deep  dish,  bits  of  wood  being  so  arratiieedf 
that  <h»>  cockroaches  can  climb  into  M 
preparations  are  mentioned  in  Harris's  i 
tation,  but,  as  they  are  |)oisonou9,  they  should  be  used  with  thi^J 
K'  The  r  Jkal 

ii'.  '-  with  t'l 

Other  is  a  t^aspoonful  of  powdered  arsenic  mixed  with  %  tabl 
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ful  of  mashed  potatoes.  These  preparations  should  be  used 
Toral  nights  in  succession. 
Brjstxjs-Tail*  UK  SiLVEK-FisH  (Lfpi^Tna).— Often  when  look- 
into  a  box  or  drawer  which  has  remained  in  a  damp  place 
gome  time,  or  on  opening  an  old  book,  we  see  a  curious  little 
Jvory  cre-ature  running  swiftly  out  of  sight.  It  is  so  unlike  the 
i  which  wo  usually  find  in  our  houses  that  one  hardly  knows 
\  to  call  it.  It  is  nevertheless  an  insect,  though  belonging  to 
a  low  order.  Its  long,  slender  body  is  covered  with  delicate  iri- 
deooent  scales,  from  which  is  derived  its  name  "silver-fish";  it 
no  wings  and  passes  through  no  metamorphoses.  It  feeds 
silken  clothing,  tapestry,  and  the  like,  but  is  more  destructive 
>k9,  eating  the  paste  of  the  binding  and  even  the  leaves, 
fh  loose  paf>ers  are  more  often  attacked.  A  few  years  ago 
species  was  found  doing  a  great  deal  of  damage  in  mosetuns 
eating  the  labels.  The  labels  which  were  rendered  illegible 
the  attacks  of  this  insect  were  made  of  heavily  sized  paper,  in 
;  cases  common  unglazed  paper  remaining  untouched  by  them ; 
it  was  also  found  that  only  clothing  finished  with  starch  or 
ig  was  subject  to  their  attacks.  Prof.  Hagen,  writing  on  this 
it,  reC'Onuueuds  that  insect-powder,  which  easily  kills  them, 
>nld  be  sprinkled  about  silk  dresses  or  any  articles  liable  to  be 
jur«d  by  them.  Where  papers  are  pressed  close  together  the 
>isTA<x  can  do  no  damage ;  but  in  cases  whore  pressure  might 
Ijare  the  papers  or  pictures  they  might  be  inclosed  in  boxes, 
taking  care  that  the  covers  fit  so  closely  that  no  space  is  left  for 
^he  insect  to  enter,  or  the  boxes  might  be  sealed  up  by  pasting 
^feps  of  paper  around  the  covers,  a  paste  with  which  insect-pow- 
der has  been  mixed  being  used  for  this  purpose;  valuable  framed 
engravings  might  be  covered  on  the  hacks  with  common  paper, 
the  same  kind  of  paste  being  used.  There  is  no  doubt  that  labels 
washed  in  an  alcoholic  solution  of  corrosive  sublimate  would  be 

rdered  proof  against?  the  attacks  of  this  insect. 
Death-Watch  {Anohium). — Books  are  also  eaten  by  the  larva 
and  the  mature  insect  of  several  species  t>f  beetles  belonging  to  the 
genua  Anohium,  These  beetles  produce  the  ticking  sound  some- 
timefi  heard  in  the  wood-work  of  houses,  specially  noticeable  at 
fht,  when  everything  is  quiet.  This  sound  is  probably  a  sexual 
1,  and  is  made  by  the  beetle  rapping  the  wood  with  its  head, 
jury  is  also  done  by  them  to  furniture  and  food,  and  they  some- 
les*  prove  a  great  annoyance.  Their  depredations  may  be  pre- 
it4Bd  by  washing  articles  liable  to  be  attacked  in  a  solution  of 
live  sublimate  in  alcohol,  or  objects  such  as  books  may  be 
9fied  t  '  lor  of  carbolic  acid  or  benzine,  or  they  may  be 
ligatc"  wumiug  sulphur. 

There  are  still  other  insects  which  do  more  or  less  damage  In 
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libraries*  by  eating  the  books,  bat  those  alroadj  menilozied 
the  priucipal  ones. 

Ants  {Formicida). — Of  the  large  black  or  browni&h  anU  tlml 
trouble  us  in  store-rooms  but  little  can  ba  sairl,  as,  so  far  a?  ■ 
examined  the  authorities  within  ray  reach,  I  have  found  bu: 
mention  of  them.    Judging  by  my  own  experionoe,  they  arv  very! 
difficult  pests  to  expel  from  the  house.    Cayenne  19  9aiA\ 

to  be  disagreeable  to  them,  and  arsenic  mixed  wii  ^  kind  of 
attractive  food  will  kill  them.  Oil  of  peppermint  is  found  very  I 
effectual  in  driving  them  away,  but  everything  in  its  vicinity  x& 
so  permeated  with  the  odor  that  its  use  can  not  be  recommendwL 
It  is  often  said  that  borax  will  drive  them  away,  but  this  has  b^a 
tried  without  success ;  however,  according  to  a  writer  in  the 
Popular  Science  News,  the  borax  should  first  be  heated,  to  deprive 
it  of  its  water  of  crystallization.  Hot  alum- water  is  very  offensjTO  j 
to  most  of  the  insect  pests  of  the  house,  and  should  be  applied] 
with  a  brush  when  nearly  boiling  hot. 

Ants  are  extremely  fond  of  sugar,  and  anything  containixkg  it| 
will  attract  them.    A  glass  of  jelly  left  uncovered  within  thoir 
reach  will  be  found  tunneled  in  every  direction,  and,  by  pour 
boiling  water  upon  it,  the  ants  within  may  be  killed. 

An  excellent  and  simple  trap  for  them  is  a  sponge  wet  wit 
some  sweet  sirup.    When  the  interstices  of  the  sponge  are  fille(i| 
with  the  ants,  it  can  be  carefully  taken  up  and  plun 
ing  water,  and  again  set  for  them  after  saturating!  I 
the  sirup. 

Another  trap  which  is  still  more  simple  is  a  plate  covere^l 
a  thin  layer  of  lard,  which  should  bo  placed  in  the  closet  frn*(|u« 
ed  by  them.    This  would  probably  prove  more  effectual  ia  catcb-^ 
ing  the  little  yellow  ant  {Mijrmica  niolesia),  which  is  f«omot4m« 
very  troublesome  in  the  house. 

Mention  should  be  made  of  the  white  ants,  whioh,  althongh] 
resembling  the  true  ants  in  appearance,  really  belong  to  the  order 
of  Neuroptera.    The  only  species  found  in  the  Unitod  Statea  does 
great  damage  by  eating  the  interior  of  the  w^  'd- 

ings.    These  ants  enter  the  timbers  of  the  foun-  -^ _.    ...  .w, 

and  exten<i  their  galleries  to  the  top,  leaving  the  outside  nntoQched,  | 
so  that  their  presence  is  unsuspected  until  the  supports  suddenly  { 
give  way. 

Several  years  ago  the  "  dungeon,"  as  it  is  called  in  tho  Stattf*] 
House  in  Boston,  was  found  to  be  '     '  '  *     '^ 

Hagen  apprehended  considerable   : 

•  Tmf.  Vrrrfn  fotmd  In  the  Rlmiry  of  T(il»  College  r  caterpUUr  bolrnigfng  ta  ib»  | 
J  .he  li^Atlter  bindtcur*  of  old  book*.     When  rr^djr  to  Uaasfemi,  l^l*  b^ra 

•  !  'tm,  ftAil  After  A  lUort  tlin«  tbsrc  ianut  from  It  i  UuW  motli  : 

bftlf  so  iadb  nexum  lU  sprvad  niugK 
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not  immediately  checked-     In  addition  to  tho  danger  of  the 

[>ports  giving  way,  there  was  roason  for  alarm  in  the  fact  that 

ey  also  destroy  books  and  paper ;  but  in  tliis  case,  fortunately, 

I  papers  stored  in  tho  part  of  tho  State-House  in  which  they 

irod  were  of  little  value.    Measures  were  taken  at  the  time 

[prevent  their  devastating  -work,  and  it  is  hoped  that  they  have 

■  nated ;  but  Dr.  Hiigen,  in  an  article  on  the  subject  a 

„.L(.-r,  thought  it  not  improbable  that  they  had  spread 

rther,  as  nothing  was  done  to  prevent  their  entering  other  parts 

I  th»-  '      '  '  Mg. 

Ti:  s  feed  on  rotten  wood,  living  in  old  stumps  of  trees, 

.  soxniTtimes  in  old  fences,  and  Dr.  Hagen  suggested  tho  remov- 

'  every  old  Htump  around  buildings  and  in  tho  vicinity  of 

,  thus  diminishing  the  number  by  depriving  them  of  their 

iry  food.    Places  kept  moist  by  hot  steam  are  particularly 

ible  for  the  work  of  those  little  creatures ;  and  more  or  less 

le  was  occasioned  in  Cambridgeport,  at  the  telescope  works 

f  Alvau  Clark  and  Sou,  where  a  timber  constantly  moist  from  the 

was  honey-combed  by  them ;  and  some  years  ago  a  bridge 

Porter's  Station  in  Cambridge  was  destroyed,  probably  from 

I  Bttme  cause.    As  many  trains  stopped  under  this  bridge,  it  was 

atly  moist  from  the  steam  of  the  locomotives. 

So  far  the  insects  mentioned  are  those  that  do  direct  injury 

our  clothes^  carpets,*  food,  books,  etc.,  but   there  are  still 

aers  which  frequent  our  houses  and  prove  very  annoying  in 

ions  ways ;  and  besides  these  there  are  numerous  insects  which 

iMe  in  collections  of  natural  history,  and  in  mu- 

t  care  must  be  exercised  to  prevent  thoir  attacks. 

I  is  not  often  that  these  museum  pests  prove  of  much  annoyance 

the  house.    I  have  found  the  larva  of  a  beetle  (Attagenus  pellio) 

tho  nawdust  of  a  doll's  arm ;  and  the  larva  of  another  species 

Viagenu^  megaiuma)  is  sometimes    found    to   have   eaten  the 

Ithers  in  pillows,  and  the  short  particles  of  the  feathers  become 

firmly  fastened  in  the  ticking  by  the  repeated  shakings  of  the 

llow  that  a  fine,  soft  folting  is  made,  resembling  the  fur  of  a 

Die. 

Bed-Buo  {Cimex  hcfulariiis), — ^The  eggs  of  the  bed-bug  are 

I  in  color  and  oval  in  shape.     The  young  differ  but  slightly 

the  parent.     The  full-grown   bug  is  wingless  or  possesses 

Bentary  wings,  is  less  than  a  quarter  of  an  inch  in  length 

of  a  brown  color.    It  is  about  eleven  weeks  in  attaining  its 

I*  A  brief  romiion  mky  hn  mnil«  of  a  flj  {Srentypinu* pfilfifte$)itho9e  habits  are  but  little 
V«Tj.    TiiO  Ian*  \*  a  long,  white  worm  living  under  carpcta,  upon  which  it  ie  suppfwed  lo 
•*  •Ipo  fuund  in  nrttvn  wood,  but  as  jct  it  haft  not  ajipcarwl  in  numbers  suiQ- 
^  '  to  prove  an  annorancc  [n  tbc  hous**.     The  fuil-growa  flj  uieaeurva  about  a 
r  df  an  tacb  faa  Icn^h. 
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growth.  Dr.  Packard,  in  Lis  Guide  to  the  Study  of  I 
that  bed-bugfl  may  be  destroyed  by  "a  proparatiun  c 
thii'ty  parts  of  unpurified,  cUeup  petroleum,  mixed  with 
parts  of  water" ;  and  in  the  Popular  Science  News  wn  lel 

the  following  i- .  for 

a  bed-bug  poison  ;  Into  om 
half  pint  of  . I "  "  r-ut  oi 

ounce    of    <       ^      r,  wi 

m.one  ounce  of  pulveri2e><l  sal 
ammoniac  and   <  noo 

of  corrosive  si;!-  .  lo 

this  add  one  half  pint  oj 
spirits  of  *■ - "ine  &bi 
shako  well  using'. 

These  solutions  may  be  ap* 
^     ^^  plied    around    the   cracks 

'''TnUr'cd."^""**""  R«ey).tofb  ^ud  crevices  of  a  bedstead; 

bc*azine,  too,  may  \\ei  used 
with  good  effect,  and  "boiling  water  will  destroy  them,  but  the  bc«t 
preventive  is  perfect  cleanliness.  Curiously  enough,  they  live! 
parasitic  upon  domestic  birds. 

Flea  {Pulex  canis), — The  fleas,  although  having  no  wings, lia' 
until  lately  been  classed  with  the  fliea  {Dipiera),  but  aro  now 
placed  by  many  writers  in  an  order  by  themselves,  the  Aphanip^^ 
(era.    During  the  past 
summer  and  fall  there 
has  been  considerable 
annoyance  caused    in 
and  around  Boston  by 
this    troublesome    in- 
sect, and  owing  to  its 
habit      of     attacking 
man  it  was  supposed 
to  be  the  true  human 
floji,  but  a  letter  of  in- 
quiiy  on  the  subject, 
addressed  to  an  emi- 
nent entomologist  bro\ight  the   f"" 
know,  we  do  not  have  the  human 

ours  is  Pttlex  cxtnis,  the  dog  and  cat  tioa.    It  scorns  to  b: 
sandy  cellars  and  such  places  at  certain  seasons. '^ 

The  eggs  of  this  flea  aro  laid  on  the  dog  or  cat,  bt^'] 
sticky,  adhere  to  the  hair  until  almost  ready  to  hatch.  -ef 

fall  to  the  ground.    These  ^f;gs  are  very  pmall,  white, uau  i.'u*uiig( 
and  but  eight  or  ten  are  laid  by  on©  female. 

The  young  larvt^  aro  hatched  in  about  a  woek,  a&d  tboir 


ei 

i; 

ivefl 
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[usually  attained  in  less  than  two  weeks;  they  then  pass  two 
are  weeks  in  the  pupal  stage,  when  the  perfect  insect  appears, 
lien  dogs  are  badly  infested  by  tbem,  the  use  of  common  olive- 
is  recommended.    This  should  be  well  rubbed  into  the  hair 
over  the  skiu,  being  allowed   to  remain  for  half  an  hour, 

n  it  should  be  washed  out  with  the  best  yellow  soap  and 
tewarm  water.  Dalmatian  insect-powder  has  also  been  found 
Icacioufl.  This  powder  con  be  rubbed  into  the  hair,  and  it  can 
I  sprinkled  around  their  kennels.  It  is  not>  however,  best  to  use 
[on  cats,  but  possibly  it  might  do  no  harm 
,  sprinkle  it  around  their  sleeping-places.  A 
ttar  plan  is  to  have  the  cat's  bed  made  of 
ivings  or  some  such  material  that  can  often 

replaced,  tlio  old  bedding  being  carefully 
con  up  and  burned. 

Some  years  ago  there  were  on  exhibition  a 

iber  of  so-called  educated  fleas,  and  it  is 
[raght  by  some  people  that  the  intelligence 

fleas  must  be  very  great  if  they  can  be 
fcined  in  this  way ;  but  an  article  by  Mr,  W, 

Dall,  in  the  American  Naturalist,  a  few 

irs  ago,  showed  that  in  every  case  the  motions  made  by  the  flea 

( caused,  not  by  the  training  it  had  received,  but  by  the  stmg- 

\de  in  its  efforts  to  escape. 

)rsE-FLy  (Musca  domcstica), — Familiar  as  we  all  are  with 

Is  insect  in  its  mature  state,  it  will  be  found  that  to  many  its 

ii-  'fore  it  appears  in  our  houses  is  still  very  obscure,  and 

kie  years  ago,  when  Dr.  Packard  made  a  study  of  its  life- 
ry,  naturalists,  too,  were  somewhat  unfamiliar  with  its  early 
6  of  growth,  and  to  him  we  are  indebted  for  the  following 


Flo.  A.— I^utrA  or  Flea, 


We  find  the  flies  most  annoying  and  abundant  in  the  hot  dog- 
fs  of  August,  and,  unless  the  greatest  care  is  taken,  our  rooms 
tilled  with  them,  even  though  we  may  be  some  distance  from  a 
fcble,  where  the  desired  food  for  the  young  is  found.    The  eggs  are 
in  bunches  in  manure,  often  buried  out  of  sight,  and,  the  con- 
ions  being  favorable,  they  are  hatched  in  twenty-four  hours, 
worm  or  maggot  has  no  legs,  and,  after  changing  its  skin, 
irs  larger,  tliough  otherwise  remains  about  the  same  in  ap- 
irancG.    After  two  or  three  days  it  again  sheds  its  skin,  and  in 
•  of  development  it  remains  two  or  throe  days  longer. 
,  !  ransforras  into  a  chrysalis,  in  which  state  the  body  con- 
somewhat  and  becomes  brown  and  hard,  and,  after  six  or 
^    '  "  rs  and  lives  for  five  or  six  weeks, 

perha;  .      w<ably  live  over  the  wint-er  in  crev- 

ices of  buildings  until  the  warm  spring  days  bring  them  out. 


-  ::.   -    LTZ^   rrzi.     .z.i  ii^sr  ucrrnil 
::.  —  • '    — ''-  at-  — '  "^-   aiiL  TViin" 

■Z—     _-^_      H.    Zlr  "' — ^  "  -se^-^M  or  ttHt^- 

—  _-r      --r£T-^-j^  -^--r-  urSL  "if^TTtr  The 


-  i:— ~:3-;  "Urr  f..»ir  v-_  iTrept 
n^-H-r  T-i.--r  '>.:rx  fr«*  fKm 


.     r  '.-.'   "•   :•_    "     " ". ; .-  1^-   ~—  1  i;-r^::r  ii?  i  >  r:  ::  nft 

-:     ■  V.  -  _  .. :  ^  :1-  :  .:  -  5:.:^  :t  Tikr-*  zo  food, 

■    •  -      :-!-_*  1  ..r  :!:-  r-rii-r  .:  :lr  v&:«f.    In 

•-.--.•       --:  _  -.l-j..:  tit  TiT.i-fkn.  sjlit^^ong  the 

.  ^       V      .  .  ■     .;;.    :-.     Z:  if  r^rlAr*  1  jri>  recesBKy 

■  *.  *  ;.'.  --"t  '."iir  -■_-r"^n-"  -f  A:r.vrl«m  penny* 

'//"//•'/".'•  ,./■• 'V  .    ••^  ,  -r^l-r.   ?-^_:rz::y   strong,  driTes 

,; .'  ;*  '  •    .. "    T:  T  r-ni-r:"  :*  <:f:Ta  irlven.  but  I  hftTe 

•    .'*      ':.   ;•   •<  •  ;  v.;-;.  tr.T  r::^-:.    Ar.oTLer  writer  in  the 

/,  ktt,;\\ ;»';  vl-i-  ♦;..•  ;.-•  <■  f  ;*  fe'-Iutioii  n;ad<i-  by  pouring  boiling 

■  '■  »  '.[/'y/i  '('.;»-•  i;i-'l/.p--,    Ti.i.*  wafth  may  l»e  applied  and  left  to 

'If/  '.fi  ilic  \'V.\u,w\\]\'^  ;is  a  jinfVf*ntive  acainst  the  annoyuMsee 

'.I   III'.  '(iiit'M':',  ^Mi.'it*-,  Mr.    Ill  a  lator  volume  of  Nature  a  writer 

I'  |.'.ii-.  liftviiiK  tiH*]  tiiiH  w.'ikIi  with  no  beneficial  results;  stilly  it 

iiiity  liii  of  iiiii)  ill  lifiiiio  caucH,  an(l|  being  so  simple,  could  i 
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Still  otter  washes  are  made,  somo  of  which  may  be  founi 

.pr<  '  A  number  of  rules  are  given  in  The  Popular  Sci- 

ace  uiring  the  year  188'2.    The  house  can  be  kept  tolerably 

from  mosquitoes  by  using  care,  and  a  netting  over  the  bed 

rotects  one  during  the  night ;  bnt,  when  one  wishes  to  spend  his 

_8ummer  vacation  in  the  country,  he  is  willing  to  try  anything 

bat  will  protect  him  from  these  most  annoying  creatures,  which 

ce  a  morning  spent  in  the  woods  a  torture  instead  of  a  pleasure. 


APPARATUS-MAKING  IN  EDUCATION. 

Bt  M.  C.  WILSON, 
rmarmncm  or  xatt&ai.  BomrcBB,  A\A%AMk  ctats  vobmax.  aouoou 

\Y  way  of  further  illu^itrating  the  tnith  of  what  Prof.  Wood- 
hull  says  in  his  article.  Home-made  Apparatus,  in  the  Au- 
gust, 1889,  number  of  The  Popular  Science  Monthly,  allow  me  to 
present  some  work  that  has  been  done  here  in  that  direction. 
We  have  no  workshop  and  no  tools.  Our  method  of  work  is 
1ki» :  In  the  study  of  natural  philosophy,  when  a  principle  is 
&ing  enunciated,  some  half-dozen  or  more  members  of  the  class 
asked  tt)  make  the  piece  of  apparatus  which  illustrates  this 
inciple.  A  week  is  allowed  for  its  completion,  or  a  longer  time, 
the  work  involves  much  diiBculty,  or  if  the  pupil  has  much 
srk  in  other  classes.  He  is  allowed  to  use  any  material  he  can 
at,  and  he  may  ask  the  aid  of  a  blacksmith,  carpenter,  or  any 
uechanic.  But  the  work,  when  brought  in,  must  be  neatly  fin- 
ished, and  must  be  made  of  materials  that  cost  absolutely  nothing. 
the  six  or  more  pieces  of  the  same  kind,  the  neatest  and  most 
c^urate  one  is  preserved  in  school.  In  this  way,  in  the  course  of 
time,  some  hundreds  of  pieces  of  apparatus  are  made  which  serve 
perfectly  well  to  illustrate  the  principles  of  natural  philosophy. 
_These  pieces  are  handled,  tested,  and  compared  by  the  pupils  in 
be  class-rooms,  and  in  this  way  they  voluntarily  spend  spare  min- 
i  before  and  after  school  hours.  They  consist  of  such  articles 
i  inertia  apparatus,  steelyard,  balance  of  equal  arms,  pulleys,  in- 
lined  pianos,  wheel  and  axle,  hydrometer,  siphon,  fountains,  Ley- 
!en  jar,  pith-ball  electroscope,  gold-leaf  electroscope,  batteries  of 
rarious  kinds,  magnets,  electro-magnets,  telegraph  apparatus,  etc. 
These,  if  purchased  from  an  instrument  dealer,  would  amount  to 
iveml  hundred  dollars. 

For  materials  for  construction  of  apparatus,  the  pupils  ask  at 

aiH'  s  or  shops  where  they  are  acquainted.    There  are 

Jw.n;  .  fin-foil,  corks,  wax,  wood,  scraps  of  wire,  iron,  tin- 

%ie,  bits  of  thread,  cloth,  etc,  to  be  had  for  the  asking.    Almost 
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every  kind  of  business  in  some  way  contribales  itg  shara.  Tlief5] 
is  no  difficulty  wliatever  in  getting  these  things,  for  llie  mor*] 
chants  and  mechauics  are  usually  pleased  whoa  the  boy«  tt«k{ 
for  them. 

One  of  the  pieces  of  apparatus  made  in  class  was  a  steelyard  J 
which  was  constructed  of  a  foot-rule.  Exactly  one  inch  from  the! 
eud  u  hole  was  bored  ;  through  this  a  wire  was  passed  and  bent] 
into  a  loop.  This  served  for  the  pivot.  Three  fourths  of  aa 
inch  from  the  same  end  another  wire,  similarly  bent  and  in^rted, 
served  for  the  suspension  of  the  weight.  The  pea  waa  nuu}e  of  a  I 
small  piece  of  pig-iron  picked  up  at  the  furnace.  It  was  car^-j 
fully  weighed,  and  had  a  small  cord  tied  around  it  so  that  it  oouMl 
be  slid  along  the  beam  of  the  steelyard.     This  j^  •  ug  was 

made  to  illustrate  the  lever  of  the  first  order,  an^ 
weighed  as  accurately  as  the  grocer's  scaleH. 

Another  piece  was  a  balance  of  equal  arms,  which  n-ns  >»n»^ 
tive  to  five  milligrammeg,  either  loaded  or  empty.  It  is  i>'jtne- 
aented  in  Fig.  1.  The  beam,  support,  pointer,  and  index  were  cat 
out  of  wood.    The  scale-pans  were  tin-box  tops.    The  knife-ed^eBJ 
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Pn,  l.^RujuiGa  or  Eqcai.  Akxb. 

were  made  of  old  umbrella  wire  temi>ered  hard.    The  weights, 
from  ten  grammes  to  five  milligrammes,  were  mtido  of  pieces  of 
copper  wire.    In  making  this  balance,  the  pupil  had  hia  attention 
forcibly  called,  by  repeated  failures,  to  the  necessity  of  haviaff  ! 
the  arms  exactly  equal,  to  the  best  position   of  the   <-«-M*.-r  of  I 
ravity  of  the  balance,  and  to  the  importance  of  the  k:  :^«i»  J 

bis  balance — the  best  of  four  brotight  in — ■■  *  •      ,   :    ;  \r.\: 

the  si)ecific  gravities  of  minerals,  and  the  r'. .  hvU  ui;^rf'--l  j 

closely  with  those  given  in  Dana's  Manuab    It  w&a  al^o  osid  in 
the  candle  nt  to.sb<      "      "        '  ■  weight  wbaa] 

a  candle  i  lor  num*  is, 

A  bydrumuter,  mado  by  onothor  boy  in  tho  saino  class,  aooord- j 
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5  a  suggestion  found  in  Qage*s  Elements  of  Physics,  illus- 

I  well  the  advantage  of  requiring  pupils  to  make  apparatus, 

when  free  access  is  had  to  that  made  by  the  iastrument- 

ar*     A  piece  of  wocxl  cut  from  the  spoke  of  an  old  wheel  was 

d  at  one  end  with  lead,  so  as  to  make  it  stand  upright.     It 

immersed  in  rain-water,  and  the  water-level  on  it  marked 

By  means  of  a  Baum^'s  hydrometer  the  level  of  900  was 

I,  and  distances,  equal  to  the  distance  between  the  two  marks, 

off  above  and  below.    Much  to  the  boy's  surprise,  the  hy- 

0i&t  thus  graduated  would   by  no  means  coincide  with  his 

B^,    He  attributcnl  the  error  to  the  absorp- 

&f  the  fluids  by  the  wood,  and  set  to  work 

i||a  another,  taking  care  this  time  to  rub  the 

^Bth  beeswax,  to  render  it  impervious  to 

Hs;  but  his  second  graduation  was  hardly 

I  satisfactory  than  the  first.      He  then  put 

piece  of  cork  for  a  float,  the  woofl  having 

I  to  keep  an  upright  position  in  all  liquids, 

graduated  his  hydrometer  by  mea:is  of  dif- 

t  liquids  whose  densities   had  been  found 

the  Baum(?  hydrometer,  and  at  last  discov- 

that  the  divisions  were  not  equal.    This  piece 

Drk,  repreeented  in  Fig.  2,  consumed  all  the 

I  afternoons  for  a  week  ;  but  I  saw  the  effect 

in  increased  carefulness,  and  consequently 

er  accuracy  in  his  subsequent  work,  and, 

was   still   more   important,    in    increased 

fht  fulness. 

condenser  for  use  in  distilling  water  was 
I  after  the  pattern  of  Liebig's.  The  outside 
was  made  by  boring  a  round  piece  of  wood, 
bu^hee  long  and  two  inches  in  diameter, 
Igh  with  an  inch  auger.  The  inside  tube, 
ijose  for  entrance  of  cold  water  and  exit  of 
tat^r,  were  made  of  reeds.  A  bottle  served 
still,  and  tlie  whole  was  supported  on  a 

en  stand. 
work  undoubtedly  requires  much  energy  ^m 

part  of  the  teacher,  for  his  suggestions  JSuc/c^Aot 
needed  and  asked  for  many  times  during  r».  i-htwio«ti». 
ut  if  he  is  a  mere  college  or  high- 
te  who  has  gained  his  knowledge  of  science  from 
tures  and  experiments  of  the  professor,  he  will  find  this 
of  making  home-made  apparatus  even  more  beneficial  to 
ilf  than  it  is  to  the  pupila  He  will  by  means  of  it  have 
light  thrown  upon  obscure  places,  and  will  accordingly 
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by  ^ith"  was  to  Lather — the  frnmrtatinn  an  whidi  aD  \ 
aad  the  nnqiifetioned  presnpporition  from  which  he 
It  u  certaiidy  the  £ect  that  can  not  be  doabted,  aad  ^ 
I  which  no  aqua  regies  at  thoiaj^t  will  diaBolve^ 
Bat  there  are  aboat  ae  xnanj  defiaittone  of  religion  as  ^ 
Pare  forms  of  religions  belief.    Herbwt  Spenoer  defines  it  as 
o  priori  Ihooiy  of  the  aniTerae.*     Matthew  Anudd  sajs  it 
"^ethics  heightened  and  lit  up  bj  emotion;  or, 

morality  touched  by  emotion.'  Max  MfiDer  eeemia^j 
lers  widely  from  both,  and  calls  it  "  the  senae  of  depeodsnw 
something  or  some  one  not  oorselTee'" ;  while  Schleiermacher 
I  the  idea  stiU  farther  and  aaya^  **  It  is  a  feeling  of  ateotyk 
on  something  which«  though  it  determine  t»^  we  can 
1  no  mom  determine."  Feaerbach  makes  religioa  "a  mere  coth 
,  which  manifests  itself  in  prayer^  socrifir^,  unf!  faith." 
Strains  combinua  the  elements  broaght  oat  in 
^tionsyand  deecribes  it  as  a  '^  combination  of  ai/s*.»ju«>.'  ^.^^'  . 
id  covetoosneas,"  To  Hegel,  the  great  genins  of  it 
Ibaught,  "religion  is  perfect  freedom^  for  it  is  notlun^ 
nor  Icsa  than  the  Divine  Spirit  becoming  consciona  of 
through  the  finite  Bpirit"  Very  fiimilar  to  this  are  the  d^nitiaii4 
»f  Luthardt  and  Martineau.    The  former  aay^  j^on  is 

^uman  mind  standing  in  reverence  and  inspire  lore  the  in^ 

finite  energy  of  the  universe,  asking  to  be  lifted  np  into  it.  openJ 
ig  itself  to  inspiration";  while  the  latter  expreflses 

idea,  though  more  tereely, "  Religion  is  mere  aas*  i  j| 

the  conscience  to  Ood.^    Mr.  Andrew  Lang  says :  "  Religion  may 
I  defined  as  the  conception  of  divine  or  at  least  snp    '        in  powj 
i»  entertained  by  men  in  momenta  of  gratitndOf  n^ 
whonj  a«  Homer  says,  'all  folk  yearn  after  the  gods.' " 
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Kifl  Theism,  regards  it  as  a  "  belief  in  some  god  or  powers  above 
on  which  wo  depend,  and  who  are  interested  in  ns ;  together  with 
the  fe<*ling8  and  practices  resulting  from  siioh  belief,"-    Some- 
what like  this,  but  more  explicit,  is  Prof.  Whitney's  definition, 
•"A  belief  in  a  supomatural  being  or  beings,  whose  actions  are 
seen  in  the  works  of  creation,  and  of  such  relation  on  the  part 
of  man  toward  this  being  or  beings  as  to  prompt  the  believer 
LJft  acts  of  propitiation  and  worship,  and  to  the  regulation  of 
Hnduct^"     De  Pressens^  thinks  "true  religion  has  to  do  with 
^e  relation  of  the  soul  to  God/'  and  Prof.  Palmer  sums  it  all 
up  as  *'the  bond  between  the  science  of  ethics  and  the  science 
of  theology/' 

Many  more  definitions  might  be  given,  but  let  these  few  suf&ce ; 
py  are  typical  of  some  sixty  or  more  that  hf.ve  been  exam- 
One  is  at  once  le<l  to  ask.  Why  are  there  so  many  defini- 
"of  a  fact  that  is  so  universally  admitted  to  be  as  real  as  any 
the  realm  of  mind  or  heart  ?  Although  the  definitions  are 
many,  they  can  not  be  said  to  be  contradictory  or  antagonistic. 
When  carefully  examined,  it  will  be  foimd  that  they  each  describe 
what  their  respective  authors,  either  from  personal  experience  or 
observation,  thought  was  the  controlling  element  exhibited  at  the 
jmcnt  of  religious  awakening.  They  are  many,  simply  because 
element  exhibited  then  is  not  the  samo  with  all,  but  varies 
[>9t  markedly  with  environment,  temperament,  and  general  in- 
lectuol  advancement. 

It  is  now  admitte<l  that  the  religious  element,  if  it  appears  at 
is  called  forth  while  one  is  reflecting  on  his  personal  destiny, 
is  then  born  a  conviction  that  our  future  existence  is  not 
Iterably  fixed,  as  that  of  the  stone  and  the  brute,  but  depends 
on  our  will.    We  feel  that  ideals  have  a  large  part  to  play 
&nnining  our  future  condition,  and  we  desire  to  select  such 
erial  out  of  all  our  environment — yes,  ought  to  select  such — to 
^feave  as  a  woof  into  the  web  of  hereditary  tendency,  as  will  make 
'  us  characters  most  nearly  like  unto  the  pattern  given  in  our 
In  brief,  it  may  be  said  that  the  religious  element  of  the 
is  called  out  the  moment  one  earnestly  asks  the  question, 
ftt  must  I  do  to  be  saved" — reach  my  ideal  ?    That  it  does 
er  appear  at  this  moment  seems  now  to  be  a  necessary  conclu- 
f"  "'      Tchic^l   study,  a  most  careful  examination  of  the 
mark'  .  lous  awakenings  in  our  own  and  other  religious  sys- 

tns,  from  a  study  of  the  world's  great  religious  leaders,  and  last 
all,  by  a  study  of  the  varying  element  in  the  historic  changes 
roligious  thought.  More  than  simply  an  enumeration  of  these 
ea  of  evidence  can  not  be  here  given.  Admitting  this  to  be  a 
fact,  the  reason  why  there  are  so  many  definitions  will  at  once  be 
perfectly  clear;   for  it  will  be  found  they  each  describe  what 
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ras  thouglit  to  l)o  tbo  essential  tking  for  the  attainment  of  the 
\i  ides. 

A  brief  examination  of  a  few  of  the  definitions  just  givm  will 
make  this  clear.  When  one  of  a  pre-eminently  scientific  caflA  of 
mind  comes,  in  self-reflection,  to  the  moment  of  reli  -  »wakeii- 
ing,  he  at  once  desires  to  Icnow  more  of  self  and  en\  at,  thai 

he  may  act  with  greater  certainty  in  determining  hia  destiny*  He 
feels  destiny  depends  primarily  on  knowledge,  and  to  him  relipoa 
most  naturally  seems  what  it  does  to  Herbert  Spencer, "  an  o  priori 
theory  of  the  universe."  To  those  who  feel,  activity  based  on) 
knowledge  is  the  all-important  thing.  Prof.  Palmer'*  dofinition 
better  expresses  the  essential  element — ^"the  connecting  link  bo- 

Jjtween  the  science  of  ethics  and  the  science  of  theology" — tho 
former  giving  a  knowledge  of  one's  relation  to  his  fellows^  tlw 
latter  of  his  relation  to  the  gods,  religion  being  the  dynamic  called 
forth  by  this  twofold  knowledge  of  personal  duty.  There  are 
others,  again,  decidedly  social  in  their  make-up.  Their  chief  d^ 
hght  is  in  pleasant  mingling  with  their  fellows.  These,  on  heeotn* 
ag  conscious  that  they  are  the  molders  of  their  own  <1  ' 
\t  once  that  their  "  salvation  "  depends  largely  on  a  "  g 
inkind,"  with  the  acts  that  result  therefrom-     All  such 

4ruly  say,  with  Arnold,  that  their  religious  life  is  "ethics  touched' 
by  emotion/'  There  is  another  class  in  the  socual  organlfim  of  a 
dinging,  dependent  disposition,  always  followers  and  never  lead- 
ers in  life.  These  generally  become  so  overwhelmed  at  the  tV-^  ■•'  * 
of  their  own  responsibility  that  they  lose  all  confidence  i:  , 

own  ability  to  choose  out  their  own  way,  and  at  once  throw  titetu-^ 
solves  helpless  on  "the  powers  that  bo."    Fate,  or  Qod,  or  uni-" 
verse,  or  anything,  they  would  sooner  rely  upon  than  their  oim 
judgment.    To  these  religion  is  what  Miiller  found  it,  "a  fooling 
■  dependence  on  some  one  or  something  not  ourselves."   £xtrem6 
are  better  described  by  Schleiermacher — **  absolute  dopond 

'eiico  on  something  which  determines  us,  but  which  we  can  in 
sense  determine  "  (affect). 

In  marked  contrast  to  the  cases  already  named  there  aro  tbi 
whoso  lives  are  a  perfect  quintessence  of  egoism  and  selfi&h 
To  these  religion  is  always  a  *'  mere  covetousness,  which  manif 
itself  in  prayers,  sacrifices,  and  faith."   All  such  makt^  Fenerbucli'i 
cre-ed  theirs  too, "  Mann  ist  was  er  isst."   A  higlp  -  —      '  ^ 
than  has  been  thus  far  namerl  is  that  which  t 
vinity  within  us  that  shapes  our  ends/*  and  that  v 
of  the  Highest."    Snch  care  not  for  self  alone,  but  *  .  - 
become  more  and  more  altruistic.     Thoy  study  the 
only  to  more  fully  understand  its  functional  place  in  thn  iiia«s 
cosm.     These,  upon  the  religious  awakening,  have  ih^  »'.»f.Jctii 
thoughts  thrust  aside  like  the  drift*wood  by  the  s^a,  f.  tiai 
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tney  are  only  a  liindrance  to  the  attainment  of  the  Qod-conscious- 

Hegel-1  ike,  they  find  that  "religion  is  a  perfect  freedom, 

it  is  nothing  more  or  less  than  the  Divine  Spirit  hecoming 

-  of  itself  through  the  finite  spirit."    They  can  also  say, 

rtineau,  it  is  "the  human  mind  standing  in  reverence  and 

[)iration  before  the  Infinite  Energy  of  the  universe,  asking  to  be 

Tt^  into  it/'  or  "  ascent  through  the  conscience  to  God/'    Re- 

pou  to  them  is  the  last  stop  of  the  Leibnitz's  monad  coming 

to  the  consciouaness  of  the  divinity  ever  potentially  present. 

Bedsides  the  types  of  minds  thus  far  studied,  there  is  a  large 

>portiou  of  the  race  influenced  almost  entirely  by  what  may  be 

led  personal  influences — love,  pity,  sympathy,  and  the  like.   All 

lieeOy  upon  becomiug  religious,  at  once  bestow  similar  feelings  on 

,  Ihegods,  and  imagine  that  these  in  turn  bestow  the  same  on  them. 

[^mode  of  religious  awakening  is  almost  a  universal  one  in  the 

stages  of  race  development.    Many  also  feel,  as  Mr.  Mar- 

iu  says  in  his  Study  of  Religion,  that  in  some  form  or  other 

will  be  likewise  the  final  and  highest  stage  of  religious 

7wth.    It  is  well  described  by  both  Profs.  Flint  and  Whitney, 

1  not^  above,  and  is  also  implied  in  the  terse  expression  of  De 

Bns^, "  Religion  is  the  relation  of  the  soul  to  God." 

ins  it  will  be  seen  that  the  various  definitions  of  religion 

hut  facets  of  a  common  precious  truth,  reflecting  at  different 

igles  the  light  of  a  heart  all  aglow  with  the  thought  of  personal 

Dnsibility  in  individual  destiny.    They  vary  at  times  so  as  to 

licate  almost  generic  differences,  but  they  all  describe  facts 

lying  a  common  psychological  cause  and  point  to  a  single  pur- 

As  the  same  sunlight  that  hardens  the  bricks  in  the  cathe- 

walls  also  melts  the  waxen  taper  at  the  altar,  so  a  reflection 

personrU  destiny  often  calls  forth  in  one  a  religious  life  entirely 

ferout  from  that  in  another ;  for  the  precise  effect  depends  as 

^uch  on  surroundings  and  internal  difference  as  on  that  which 

Is  forth  the  religious  life.    These  definitions  are  not  found  to 

be  like  the  Ptolemaic  planets,  mere  lawless  wanderers,  in  the 

realm  of  religious  thought,  but  have  a  common  center,  and  are 

^g^ed  by  a  universal  law. 

^^  Ma,  Jovn  AiTKiNB^ft  later  observations  on  the  namber  of  dust-partio]e«  in  the 
tttaiofpbore  ibow  that  a  very  large  proportion  of  the  pollntion  caused  thereby  is 
|i^t  prodaet  of  bnman  a^onciefl.  Both  dust  and  bumidity  tend  to  decrease  the 
^Biofipareacy  of  tbe  air.  Humidity  alone  seems  to  have  no  inflaenee  on  the  traoB- 
^^rency  apiut  from  tbe  dnst,  bat  it  increaiiea  the  effect  of  duftt  by  increasing  the 
iiizA  of  the  pfirtiela«.  Ita  modifying  effect  is  influonced  by  the  temperatare.  Dimt 
^■■^■ft  to  condense  vapor  long  before  the  air  is  cooled  to  the  dew-point.  Haze 
^^^^^Q  U)  many  cieoa  to  be  simply  dust,  on  which  tberc^aeems  to  be  always  more 
'"  urtcv  toolatare.    All  the  fogs  teeted  contained  mnoh  dust. 
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THE  author,  having  argued  at  length  that  the  derel- 
the  mnBical  sense  is  not  a  result  of  sexual  selectior.  '  is 

not  a  faculty  essential  to  the  preservation  of  the  race ;  aaU  thatr 
as  it  oxisiA  naturally  in  individuals  previous  to  being  cnltiTAted, 
it  ia  not  a  faculty  that  grows  with  the  growth  of  the  race — i«dcs 
'  laation  of  its  existence  in  regarding  it  as  simply  a  by- 
of  our  organs  of  hearing.    These  organs,  he  goes  on  lo 
say,  are  neceasary  in  the  struggle  for  existence,  and  may  tbereforo  J 
have  originated  and  been  developed  to  a  high  degree  in  the  pro-i 
oeM  of  Boloction.    No  one  can  be  made  to  believe  that  the  '. 
of  man  was  formed  with  reference  to  playing  the  piano.    It  xal 
adaptc^d  to  groHpiiig  and  to  delicate  touch  ;  and,  since  these  facxd*J 
ties  are  of  great  use  in  the  struggle  for  existence,  there  wae  noth- 
ing in  the  way  of  making  a  finer  fashioning  of  the  baud  alreatiyl 
present  in  animals,  agreeable  with  that  process.    In  this  way  \\\ 
baa  become  tinely  lingered,  delicate,  and  flexible  as  we  know  si 
and  as  we  find  it  even  in  the  lowest  savages.    We  can  do  witb  thlfl 
hand  a  great  many  things  that  were  not  contemplated— if  w©  may^ 
be  permitted  the  expression — in  its  structure ;  among  others,  play 
the  piano,  that  instrument  having  been  invented  ;  and  a  wfldJ 
African,  if  wo  drill  him  to  it  from  childhood,  can,  under  the  con- 1 
ditions  of  modem  piano  technics,  learn  it  ae  well  as  a  ciriHze<l| 
child.    The  same  is  the  case,  I  believe,  to  a  considerable  degree,] 
in  tho  artistic  musical  sense.    That  is,  m  a  cortain  sense,  a  hand] 
with  which  we  play  on  the  soul,  but  a  hand  that  was  not  origl« 
nully  designed  for  that  purpose — that  is,  did  not  originate  out  of  I 
tho  noceHsity  of  our  discovering  music,  but  out  of  entirely  differ-' 
ent  no<K«H8itio8.    This  assertion  is  in  need  of  a  fuller  demonstration. 
Our  musical  faculties  consist  of  two  parts :  one,  the  organs  of  blear- 
ing proper — the  outer,  middle,  and  inner  ear,  which  translate  (hi» 
difforent  tones  into  nerve-movements ;  and  the  second,  r  •  an 

part,  which  converts  these  nerve -movements,  when 
passed  through  the  auditory  nerve,  into  tone-perceptions,  and  thi»| 
auditory  center  of  the  brain. 

The  first  part  of  this  duality— the  organ  of  hearing  proper — ial 
not,  so  far  as  we  know,  much  more  highly  developed  in  man  thaa| 
in  many  animals;  and  is  not  in  oth< 
can  conclude  that  it  contains  any  d 
those  animals  for  hearing  music.  The  higher  animals  can  alsol 
enjoy  musio,  as  my  house-cat  shows,  when  she  comes  at  the  play** 
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of  the  piano  to  sit  hj  the  player,  and  sometimes  jumps  into  her 
*p  or  on  the  key-board  of  the  instrument.  I  know  of  a  dog,  too, 
in  a  family  in  Berlin,  which  comes  in  in  like  manner  when  there  la 
[jDusic,  often  from  distant  rooms,  opening  the  door  with  hta  paw. 
I  knew  of  another  dog,  usually  thoroughly  domestic,  which  occa- 
sionally played  the  vagabond  for  love  of  music.  Whenever  the 
uemi-annuAl  mass  was  celebrated  in  the  city  he  could  not  be  kept 
fttthe  house.  As  soon  as  the  so-called  Bergknappen,  which  were 
accustomed  to  play  at  this  time  in  the  streets,  appeared,  he  would 
run  away  and  follow  them  from  morning  till  evening. 

Evidently  neither  cats  nor  dogs,  nor  other  animals  that  listen 
to  human  music,  were  constituted  for  the  appreciation  of  it,  for  it 
is  not  of  the  slightest  use  to  them  in  the  struggle  for  existence, 
oreover,  they  and  their  organs  of  hearing  were  much  older  than 
and  his  music.  Their  power  of  appreciating  music  is  there- 
fore an  uncontemplated  side-faculty  of  a  hearing  apparatus  which 
Kag  become  on  other  grounds  what  we  find  it  to  be.  So  it  is,  I 
believe,  with  man.  He  has  not  acquired  his  musical  hearing  as 
Buch,  but  has  received  a  highly  developed  organ  of  hearing  by  a 
process  of  selection,  because  it  was  necessary  to  him  in  the  select- 
ive process ;  and  this  organ  of  hearing  happens  also  to  be  adapted 
listening  to  music. 
It  can  not  be  said  that  this  has  been  produced  in  man  by  nat- 
ural breeding,  or  that  it  may  not  have  been  formed  previous  to 
the  human  period.  We  know  nothing  of  our  direct  predecessors ; 
iod,  even  if  their  remains  should  be  found,  the  bony  parts  of  the 
organs  of  hearing  in  their  skulls  would  furnish  no  clew  to  the 
microscopic  particulars  of  the  soft  parts  with  which  they  were 
covered  during  life.  It  is,  however,  most  probable  that  the  pre- 
cursors of  man  had  nearly  the  same  organs  that  ho  has  now ;  for 
the  U\'ing  caricatures  of  men,  the  apes,  have  them  in  nearly  the 
tome  perfection.  We  have  a  right  to  assume  this,  although  we 
have  not  such  detailed  examinations  of  these  organs  as  Hasse  and 
Betzius  have  given  lis  of  similar  organs  in  other  mammals.  We 
*«1  not  determine  whether  the  compass  of  the  scale  audible  to 
*poB  is  quite  as  large  as  that  of  men ;  but  we  are  authorized  to 
presume  that  it  is  about  the  same.  The  power  of  perceiving  the 
intervals  between  musical  tones  depends  on  a  complicated  appa- 
fttna  iu  the  coil  of  the  ear.  This  apparatus,  called,  after  its  dis- 
coverer, the  organ  of  Corti,  includes  thousands  of  nervous  hair- 
cells,  each  of  which  is  excitable  only  by  a  single  tone  of  definite 
pitcL  The  delicacy  of  one's  auditory  apparatus — the  correctness 
of  Helmholtz's  interpretation  of  the  significance  of  these  organs 
wing  presupposed— ndepends  on  the  number  of  these  hair-cells. 
'According  to  the  exact  measurements  and  enumerations  of  Ret- 
zios,  there  are  15,500  of  them  in  the  ear  of  man,  12,500  in  that  of 


tlie  c*aty  and  7^00  in  that  of  the  rabbit,  Henoe  man  ha£  a  mor« 
perfect  hearing  than  those  animals,  althoo^h  ire  aro  not  ab]«  jiri 
to  determine  whether  hia  superiority  consists  in  finer  delicacj  oi 
greater  compaBs;  possibly  in  both.  There  are  aLso  di5erpnc<»i 
but  probably  not  of  ^reat  extent,  in  the  number  of  aoditorj  cdla 
between  men ;  and  we  can  explain  by  theee  differences  irhr  mnoB 
persons  can  hear  more  -'        '  lower  tones  or  Lii.  •<«, 

than  others,     1  myBelf  L:;        ^        .ii]y  fine  musical  ear,  .  tJMi 

not  bear  the  high  tones  in  which  certain  species  of  graMtboppen 
make  mmric,  though  hundreds  of  them  may  be  •'fiddling"  at  Ibi 
same  time,  and  although  other  persons  recognize  them  withonl 
difficulty. 

The  question  now  arises  how,  if  only  useful  qoalitiea  become 
eidablinhcd,  this  prox>erty  of  perceiving  musical  tones^  poasessed 
by  rabbi tH  and  cats  in  substantially  nearly  the  same  degree  with 
man,  originated*  It  must  be  a  matter  of  indifference  to  these  ani* 
muls,  which  do  not  make  music,  whether  they  hare  a  musical 
[i»o  or  notf  and  the  development  of  their  hearing  apparatna 
lUst  have  gone  on  with  reference  to  other  needs  of  theirs.  "What 
wore  those  cocmIs  ?  In  what  respect  is  it  useful  to  animals  to  Lave 
the  power  of  perceiving  so  great  a  number  of  distinct  tones  aa  aro 
j>rovidod  for  in  their  hearing  apparatus  ?  The  question  has  never 
hdiim  discu8sed,  and  I  confeRS  that  the  answer  is  not  easy,  if  a  fnll 
and  detailed  •  '  ttion  is  sought.  But  in  a  general  sense  ths 
reason  scen)^?  .  L-rimprehensible.    Wild  animals  need  a  very 

fine  oar — boiista  of  prey,  like  cats,  in  order  that  they  may  h«ar  and 
(V\  ''       !s}»  all  the  tones  that  are  emitted  by  their  game,    A  coi 
ti  Kcule  is  at  once  in  demand  for  this;  one,  for  examploj 

which  shall  enable  the  wild  cat  to  distinguish  the  cooing  of  the 
dove,  the  call  of  tlie  cuckoo  through  all  its  tone-s,  and  thoee  of 
the  thrush,  finch,  linnet,  pheasant,  and  the  other  birds  and  Httla 
liraals  of  the  wood  and  field.  The  wild  animal  must  al»o  ho 
iible  to  distinguish*  the  sounds  of  his  enemies — whether  it  be  the 
intended  victim  having  to  escape  his  pursuer,  or  the  beast  of  pr^y 
ivoiding  a  rival ;  to  the  list  of  which,  already  large,  has  bs«n 
Me<l  man,  who  appeared  after  animals' organs  of  hearing  wvro 
fnlly  developed.  For  this  purpose  the  hearing  of  these  animals 
iouMIk  '.     '  :  '  '  '  tones,  11 

Mnpletr      !.  ^  lerconiv 

us  when  we  see  how  higlily  developed  the  hearing  of  animals  is^^i 

'  -nd  it  r\       ■  '  \  ■  '       }iat  an 

wild  c<'  an  ex- 

treme delicacy  of  the  organ.    There  must  be  no  unct?rtunty  in 

t'     -      iiuls  as  to  the  kind  of  sour- ■ any  sound  r 

wO  may  be  a  matter  of  life  .  >  (hsiiL    TL 

a  beast  of  prey  is  precarious,  and  he  can  not  afford  to  let  any 
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opportunity  of  supplying  himself  pass.  It  is  not  for  nothing  that 
^:  '  Thatches  night  and  day  intent  to  take  notice  of  the  lightest 
n  lit  in  the  air;  or  that  the  hare  is  a  proverbially  timid 

^aast,  for  the  existence  of  his  species  depends  upon  his  being  on 
^be  alert.    We  can  thus  understand  to  a  certain  extent  why  the 
imbbii  has  7,8(X)  auditory  cells  in  his  organ ;  a  number  that  rep- 
resents u  wonderfully  delicate  refinement  in  his  hearing,  even 
^  we  do  not  suppose  each  of  those  7.8CH}  cells  to  correspond  with 
Bdifferent  tone,  as,  if  we  regard  each  cross-shaped  group  of  four 
Hklls  as  representing  a  single  tone,  this  would  give  an  exceedingly 
Varge  number — about  two  thousand — of  tone-perceptions.  We  may 
realize  how  delicate  must  bo  the  hearing  that  appreciates  even  a 
md  tones  when  we  recollect  that  our  concert-piano  scales 
fonly  eighty-seven  tones.    Even  if  we  take  a  scale  of  greater 
>mpas9,  as  of  a  hundred  tones  at  intervals  of  a  semitone,  our 
kbbit  will  have  capacity  to  distinguish  nineteen  intertones  in 
ch  half-tone  interval.     We,  ourselves,  if  we  exercise  our  full 
power  of  hearing,  could  distinguish  some  thirty  intertones  be- 
tween the  tones  A  and  B^  of  our  scale — a  few  more  than  the 
difference  in  the  number  of  vibrations  corresponding  with  those 
notes  (A=440,  B^=40r5). 

To  make  this  highly  developed  organization  of  the  ear  of  real 
I  Ibanefit  to  the  animal,  the  parts  of  the  brain  corresponding  with 
^he  auditory  nerves  must  be  constituted  with  like  delicacy.  So 
^■lU)  must  tliose  parts  which  servo  for  the  remembrance  of  sensa- 
BonuB-  For,  without  memory  and  the  power  to  profit  by  the  les- 
sons of  experience,  those  powers  would  be  of  little  use  to  the 
aah 
It  is  only  in  a  few  instances  that  we  can  ascertain  with  any 
of  sufficiency  how  far  an  animal  is  capable  of  really  com- 
nending  our  music.  The  capacity  often  appears  to  be  consider- 
ble ;  for  it  is  well  known  that  cavalry-horses  frequently  leai*n  to 
ize  the  signals  given  by  the  trumpeters  as  well  as  their 
\  do,  and  to  make  the  motions  answering  to  them  before  they 
)  directed  to  do  so.  We  have,  furthermore,  iu  many  birds,  which 
far  below  the  mammals  we  have  named  in  mental  capacity, 
.  evidence  that  our  music  can  bo  heard  and  comprehended  by 
whose  hearing  apparatus  has  not  been  adapted  to  those 
I  refer  especially  to  birds  which  have  no  or  only  very  sim- 
eoogs  of  their  own,  and  are  yet  able  to  imitate  both  the  more 
^  of  other  birds  and  human  melodies.  This  is  con- 
iie  case  with  some  of  the  parrots,  which  can  learn  to 
repeat  short  melodies  well  and  distinctly.    They  also  possess  the 

C3per  organs  for  hearing  music,  although  they  do  not  themselves 
ice  it    Thus  our  proposition  seems  well  founded  that,  as  man 
musical  hearing  organs  before  he  mlbde  music,  those 
_ 
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Pake 
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organs  did  not  reach  their  present  high  deyelopment  through 
practico  in  music. 

Among  the  objections  that  may  be  brought  up  against  thil 
theoiy,  the  most  real  is  that  founded  on  the  existence  <  i« 

without  musical  sense ;  who  can  hear  ordinary  sounds  an  .  _  iia* 
tiozis  as  well  as  musically  gifted  persons^  but  who  can  not  defis* 
musical  intervals,  can  not  take  up  a  melody  and  repeat  it,  and  can 
not  analyze  harmonies.  If  their  organs  of  hearing  are  ae  w^ll  de- 
veloped as  those  of  muBicians,  that  would  seem  to  be  evidence  that 
the  musical  sense  is  something  else  than  ordinary  hr:  :  nd 

supplementary  to  itv    But  it  has  not  been  demonstrate*  i  liia 

hearing  of  unmusical  persons  is  as  well  developed  as  that  of  ma* 
sicians,  and  I  regard  it  as  highly  improbable.  Although  we  liave 
no  accurate  data  on  the  subject,  the  facts  we  have  do  not  i»y»- 
tain  the  proposition.    The  idea  of  unmusicality  is  a  nl  ;<*, 

Mozart  had  so  wonderful  a  recollection  of  tone-pitchcc,  v^i«v  hv 
could  detect  a  difference  of  a  quarter  of  a  tone  between  a  violin 
he  was  playing  and  one  which  he  had  played  on  two  days  l>efor& 
Other  men,  whom  we  regard  bb  men  of  high  musical  talent,  have 
only  the  weakest,  or  no  memory  at  all,  for  absolute  tone-pitoheA. 
They  can  not  tell  whether  a  piece  is  played  in  A,  C,  or  l'~ 
tisfied  if  the  tone-intervals  within  the  piece  are  prop*:  . 
ted.  Defects  of  this  kind  are  corollaries  of  want  of  praclic«, 
knd  result  to  a  large  extent  from  the  considerable  part  -  '  '  'he 
piano  fills  in  musical  teaching.    The  sense  of  players  on  iin 

— an  instrument  on  which  minute  intervals  of  tone  can  be  pro- 
duced— is  much  clearer  and  more  delicate  than  that  of  players  on 
the  piano.  The  various  degrees  of  defect  in  musical  sense  9eem 
to  me  to  depend  on  a  tnore  or  less  imperfect  structure  of  the  or- 
gans  of  hearing.  Defects  and  aberrations  appear  in  all  part^  of 
the  body,  and  must  be  particularly  apt  to  overtake  an  organ  which, 
like  the  ear  of  man,  is  now  no  longer  of  the  importance  for  main- 
taining the  species  which  it  must  have  been  several  thousand 
years  ago  when  man  was  still  in  a  state  of  nature.  Or  thero  may  b« 
defects  in  the  brain-centers  that  receive  the  nervous  imprctssionSr 
or  in  the  connections  between  the  brain  and  nerves.  Light  is  cast 
upon  these  instances  through  the  accounts  of  cases  of  aphasia  and 
musical  imiM)ti:*ncy,  in  which,  through  i  '•>  a  small  spot  in 

the  brain,  the  faculty  of  appreciating  or  i  wg  music  is  partly 

or  wholly  removed,  usually  in  connection  with  disorders  of  speech. 


P 


Mie  older  observn 


< ' .  irn  have  made  i  . 

and  complicated  subject. 

Have  we  a  right  to  suppose  that  the  musical  gifts  of  tbo  pr 
tivo  man  were  the  same  as  ve  have  to-day  P    Can  we  imagine  that 
men  were  bom  ki  the  earliest  ages  who  might  have  furnished  a 
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»ydn,  Mozart,  or  Beetlioven,  or  have  acquired  even  tlie  avera^ 

Bical  akiJl  of  our  day  ?    I  do  not  believe  it ;  for  something  else 

llteeded  for  the  comprehension  of  our  present  higher  music  than 

^0  musical  apparatus  of  our  ear  and  brain-center,  and  more  than 

musical  instruction  that  can  be  given  in  one  person's  lifetime 

,  redned,  impressionable,  cultivated  souL 

10  auditory  center  of  the  brain  often  spoken  of  is  not  simply 
Dtical,  but  is  defined  with  fair  certainty.  If,  in  a  dog  or  an 
ape,  a  particular  spot  in  the  temporal  fold  of  the  cerebrum  is  de- 
atroyod  on  both  sides,  the  animal  will  be  made  deaf,  although  his 
ear-organs  have  not  been  disturbed.  The  animals  general  health 
u  not  impaired ;  it  continues  to  live,  but  it  ceases  to  heai*.  Noises 
poising  through  its  hearing  apparatiis  still  excite  nervous  vibra- 
tions,-and  these  are  still  transmitted  to  the  brain;  but  the  organ 
is  lacking  there  which  should  convert  them  into  tone -percep- 
tions and  bring  them  to  consciousness.  The  animal  is  "soul- 
doaf/'  If,  again,  we  were  able  to  remove  all  the  other  parts  of  the 
cerebellum  and  leave  the  hearing  centers  untouched,  the  mechan- 
ical process  of  the  production  of  tone  impressions  would  still  go 
on,  but  the  animal  or  the  man  would  hear  notliing,  because  there 
would  be  nothing  left  in  his  brain  to  make  him  conscious  of  the 
tone-impressions.  With  the  rest  of  the  cerebellum  was  taken 
away  the  intellect,  with  all  its  side-faculties  of  feeling,  fancy,  self- 
consciousnoss,  etc.  The  "  soul "  is  wanting,  and  without  it  the. 
finest  musical  notes,  brought  to  place  in  the  hearing  center,  make 
no  impression. 

I  have  brought  forward  this  hypothetical  case  to  show  that  the 
way  in  which  music  is  comprehended  depends  not  only  on  the 
auditory  centers,  but  as  much  on  that  whith  lies  behind  them, 
which  Uikes  up  the  tone-images  formed  by  them  and  gives  them 
reality — the  "soul,"  If  there  is  no  "soul,"  as  in  the  supposed 
case,  then  the  tone-images  are  not  perceived;  if  a  highly  devel- 
oped, tuneful,  and  thoughtful  human  soul  is  present,  then  the 
conduent  and  contrasted  voices  of  a  polyphone  music  are  per- 
ceived as  a  charming  musical  structure,  a  rich  art-picture,  the 
single  parts  of  which  stand  in  perceptible  connection ;  going  out 
from  one  another,  running  back  into  one  another,  the  individual 
tono-pictures  shape  themselves  by  ever  new  variations  into  ever 
new  and  interesting  combinations.  But  if  there  is  only  the  rela- 
tively lowly  organized  brain  of  an  animal,  a  parrot,  for  instance, 
thospiritual  power  of  thecomplicated  tone-picture  will  not  pre- 

,  and  only  a  possibly  pleasant  confusion  of  sounds  is  perceived. 

The  parrot  will  never  be  able  to  follow  the  course  of  a  piece  of 

'  V    V    Vs  the  necessary  degree  of  intelligence,  but 

at  snatches  of  it,  with  no  comprehension 

o£  the  coxmectioQ  of  the  parts.    Henco  we  conclude  that  affections 
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of  the  same  organs  of  hearing  ami  of  the  a 

taining  to  thi?m  must  produce  different  eft-  ac- 

cording to  its  degree  of  development.    The  "  soul  ^  is  in  a  nuLnnerl 
played  upon  by  the  muHical  movements  of  the  -i    '-  ^  ^^\ 

if  it  waa  an  instrument;  the  more  complete  l!i  .  Lhe 

greater  tlie  effect.    Hence  the  comprehension  of  oult  mosic  by  the 
highest  animala — the  dog,  the  cat,  and  the  horse — is  exc€*    ■■    '" 
imperfect,  because  of  their  limited  mental  development. 
fttrikei*  them  as  plf^asant  or  unpleasant,  or  attracts  tliem,ind« 
ontly  of  what  we  call  the  character  of  the  piece.    The  saiue^ 
frironco8,  except  in  a  lesser  degree,  must  prevail  in  the  diff« 
fttjigus  of  development  of  the  human  soul.    If  tlie  primitive  man* 
did  not  have  a  niitid  equal  to  ours ;  if  man's  intellect  and  uU  Uiftt 
depends  upon  it  has  been  growing  sharper  and  more  profoimd 
during  the  thousands  of  yours  of  his  struggle  for  existeDoe^ys 
faculty  for  comprehending  music  must  also  have  been  enlarged 
in  the  course  of  time.    For  this  reason  we  can  not  suppoee  tl&at 
any  Boethovens  were  concealed  among  primitive  men,  or  are  rnn* 
ning  around  among  contemporary  Australians  or  negroes.    Fori 
that  i»  needed,  not  only  a  strongly  cultivated  musical  sense,! 
al!4o  a  rich,  great,  deeply  emotional  soul  such  as  accompanies  ani 
intuUect  schooled  according  to  the  sum  of  its  experiencus.     1 1 
will  go  further,  and  say  that  I  do  not  believe  that  a  ehihi 
one  of  these  primitive  men,  if  he  were  given  to  us  to-day,  could  b©^ 
trained  to  the  same  degree  of  musical  ap]>reciution  as  our  children 
aj*e  capable  of.    The   native   higher   mental  faculties  would    be 
wanting  in  him.    While  savages  are  lower  in  mental  de>  •  ^-'v^fl 
than  civilized  man,  and  while  we  recognize  that  man's 
for  music  has  grown  with  his  ment^il  development,  we  i 
if  any  incnyiae  in  the  power  of  the  human  mind  has  I;;... ..  ,.U 
in  hiatorical  times.    The  civilized  natives  of  antiquity  appear 
have  already  reached  a  very  high  degree  of  me^  iud' 

their  lawgivers,  poets,  philosophers,  architects,  i\  ^  lare 

had  no  successors  superior  to  them.    We  have  a  right  to  suppose 
also  that  the  ancients  had  the  same  musical  sense  and  tal' 
music  as  we;  and  that,  if  their  music  waa  inferior,  it  was  i 
lock  in  that  direction,  iDut  for  the  want  of  the  products  of 
continued  exorcise  of  the  musical  talent — of  inventing  ^~  * 
>vcry — acquired  and  transmitted  from  generation  to  ^ 

a<lded  to,  by  the  aid  of  which  we  have  reached  our  high  de 
of  cultivation.    Although  man's  ^■^'^- 
incroa««>,  wi>  have  a  right  to  exptKit  an 
of  P  tal  cultivation,  ])y  •  »   h 

^Uf"-:  ich  its  predeceesor  1'    '  ' 

:  [    ij.  I  lally  to  go  higher. 
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HUMAN   HEREDITY 

Br  JAMES  H.  RTOILER, 
raonoBoa  or  katu&ax  rutobt  tx  usrios  oolleob. 

~N  common  spoccli  we  use  the  term  heredity  aa  signifying  simply 
that  principle  hy  which  the  qualities  of  parents  are  trausniittod 
their  children.    Wo  give  the  term  a  meaning  broad  enough  to 
>vei  facts  which  come  within  our  ordinary  notice.     We  see  that 
^e  features  of  children — the  shape  of  the  brow  and  nose,  the  color 
the  hair  and  eyes — bear  a  resemblance  to  those  of  the  parents  ; 
ley  grow  older  we  notice  not  only  physical  but  also  psychical 
ablances — the  temperament,  tastes,  and  aptitudes  are  more  or 
l$ai  like  those  of  the  parents.    We  find  an  explanation  of  these 
in  the  principle  of  heredity ;  and,  as  no  evidence  of  any 
Br  operation  of  such  a  principle  comes  within  our  ordinary 
ervation,  we  limit  it  to  these  particulars.    It  is  true  that  occa-  ' 
sionally  we  are  reminded  that  the  principle  may  extend  to  a 
I     second  generation ;  we  see  the  traits  of  the  grandparent  reap- 
pearing in  the  child,  this  being  most  noticeably  true  in  respect 
U>  certain  bodily  disorders,  as  scrofulous  diseases   and  certain 
^fonn«  of  insanity.    But  we  seldom  think  that  the  principle  of 
^^erediiy  operates  through  more  than  the  two  or  three  generations 
^Bf  our  immediate  ancestors,  or  that  any  otlier  qualities  than  those 
^nrhich  are  specifically  peculiar  to  us — that  mark  our  individuality 
of  body  or  mind — come  to  us  by  it. 

hA  little  reflection,  however,  must  convince  us  that  this  prin- 
le  works  more  deeply.  Those  qualities  that  distinguish  us  as 
[libers  of  a'  nationality — whence  come  they  ?  As  Americans 
pride  ourselves  that  there  is  something  distinctive  about  us, 
that  places  us  in  a  different  category  from  Englishmen  and 
Frenchmen.  Whence  come  these  national  characteristics  ?  They 
TGTe  possessed  by  our  fathers  and  our  grandfathers,  and  the  im- 
mediate inference,  therefore,  is  that  they  como  to  us  by  inheritance. 
^orse,  we  have  to  consider  that  the  fathers  who  were  the 
Jers  of  the  nation  did  not  inherit  the  American  charactcr- 
Ics,  since  we  must  regard  them  aa  the  original  possessors  of 
[letn.  The  fact  seoms  to  bo  that  national  characteristics  origi- 
in  external  causes,  but  once  established  they  are  perpetuated 
Inheritance.  It  may  be  urged,  of  course,  that  external  causes 
srate  upon  succeeding  generations  bs  well  as  the  antecedent 
as  evidenced  in  our  nationality  by  its  rapid  absorption  of 
areigu  stock.  No  doubt  the  direct  influence  of  our  institutions 
1  a  constant  force  in  the  development  of  the  national  character- 
Sties,  and  goes  a  great  way  toward  Americanizing  citizens  of  for- 
eign birth  even  in  a  single  generation.    But  to  native-born  Ameri- 
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cans  tbiH  inHuonce  aimply  adds  itsolf  to  that  of  inberiUuicc,  and 
does  uot  dimimtili  its  Btrength  or  impvortance.  Taking  a  general 
view  of  the  question,  the  case  becomes  very  obviotuu  It  will 
acaroely  ho  <IiHpute<l  that  uational  characteriBtics  manifect  them- 
aelves  definitely,  not  only  in  the  temperament,  ideas,  etc,  of  tbe 
people,  but  also  in  their  bodily  features.  We  speak  of  the  EDgli&h 
tyx>o  of  fficial  features,  tho  Gorman  type,  etc.,  and  every  one  ap-j 
predates  that  these  terms  express  real  distinctiona  Moreover,  we 
know  that  these  types  have  existed  a  long  time,  slightly  vari* 
able,  no  doubt,  but  never  losing  the  main  lines.  It  is  scarcely 
necesHary  to  say  that  this  continuance  of  type  rests  on  h&redity. 
The  case  is  precisely  the  same  as  that  of  the  continuance  of  the 
family  likeness,  only  the  family  is  larger  and  the  features  lees 
distinctive,  though,  in  the  long  run,  they  are  more  faithfully  con- 
rved. 

Lying  deeper  than  those  characteristics  that  mark  ue  as  mem* 
ben  of  a  nationality  are  others  that  mark  us  as  meniibers  of  one, 
of  the  great  races  of  the  human  family.    The  term  race  has  di] 
ent  significations  according  to  its  use,  whether  referring  to 
tinctiona  chiefly  of  an  anatomical  character  (though  coonol 
othorH),  as  the  Caucasian,  Mongolian,  etc.,  races,  or  to  dl    '        ■  n* 
based  more  directly  on  differences  of  lineage,  as  the  C  i  -jo- 

tonic,  etc.,  races.  For  the  purpose  in  hand  we  use  it  in  the  formi 
^nACf,  dividing  mankind  into  the  usual  five  races,  Caucasian,  nt 
ro,  Indian,  etc.  Now,  it  is  obvious  that  our  rswe  characteristii 
come  to  us  in  the  same  way  as  our  national  and  family  character-j 
istics :  we  get  our  white  skin  and  orthognathous  skulls  by  inberii 
ance  just  as  truly  as  our  more  specific  bodily  features,  only  th' 
qualities  come  to  us  from  ancestors  more  remote.  We  ne^  not 
concern  ourselves  hero  how  they  obtained  them,  nor  whether] 
they  wore  acquired  suddenly  in  a  single  generation  or  gradttallv 
through  many  generations.    The  point  to  be  ins  .^t, 

race  characteristics  once  established,  they  are  t:„.:. .  ,  ^.  in- 
heritance through  all   succeeding  generations.    Of  course,  the 
principle  applies  not  only  to  merely  anatomical  T 
montul  traits  us  well.    The  peculiarities  of  menl.i 
that  make  the  Caucasian  the  most  progressdvo  race  are  handed 
iown  by  inheritance  just  as  truly  as  the  color  of  tbe  skin  and  Iho^ 
lape  of  the  skull. 
Still  deeper  than  the  race  characteristics— more  fuadamentall 

than  they — are  those  that  mark  us  as  members  of  tl*    * 

ily  itself.    Our  conviiluted  brains,  our  power  of 

Certain  of  our  Intellectual  ami  our  moral  ■ 

q-  ^■'-  -  that  belong  to  us  in  common  wuu 

li  ;<h  us  from  the  highest  animals.    V* 

qualiti(;s  ?     It  can  only  be  answered  that  they  camo  Xfom  thi 
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thord  of  tLe  mco,  having  l)een  transmitted  by  the  law  of  hered-  * 

through  the  successive  generations  to  us.     It  matters  not 

the  race  originated  in  a  single  pair  or  had  a  multiplex 

T  are  we  here  concerned  how  our  progenitors  came  to 

;heso  qualities  at  all;   the  fact  at  hand  is  that,  once  hav- 

lired,  they  transmitted  to  their  descendants  down  to  us  their 

tinctive  human  qualities. 

The  facts  to  which  our  attention  has  now  been  given  are  sum- 
marized as  follows : 

All  the  qualities  of  our  human  nature  come  to  us  by  inherit* 

^Hl  Those  qualities  which  are  strictly  individual — the  "  skin-deep  " 
^ — come  to  us  from  our  immediate  ancestors^  our  parents 
^^^H||bid  paren  ts. 

Those  qualities  which  are  less  specific,  which  we  have  in  com* 
mon  with  others  who  live  under  the  same  laws  and  institutions, 
and  generally  under  similar  physical  conditions,  come  to  us  from 
ancestors  more  remote,  though  quite  within  historic  time, 

Thos*^  qualities  which  are  still  more  general,  which  we  have  in 
common  with  others  of  the  same  general  physical  features,  came 
in  ancestors  much  more  remote,  whose  records  are  lost  in  pre- 
sloric  time. 

Those  qualities  which  are  broadly  anthropological^  which  we 
in  common  with  all  members  of  the  human  family,  came 
from  the  original  progenitors  of  the  race. 
We  have  thus  far  considered  only  the  strictly  human  qualities 
nature.    We  have  now  to  consider  whether  the  operation 
e  law  of  heredity  extends  also  to  the  animal  qualities.    Let 
first  notice  those  which  man  possesses  in  common  with  the 
^     *  animals.    They  are,  a  vertebral  column,  giving  form  and 
\i.  y  to  the  body  ;  two  pairs  of  limbs  for  prehension  and  loco- 

motion ,  mammary  glands  supplying  food  for  the  young ;  a  four- 
hamberetl  heart  and  double  blood-circulation ;  aud,  finally,  a  well- 
evelopod  nervous  system,  with  sense-organs,  placing  the  animal 
r  ^  relation  with  the  external  world.     Does  the  principle 

i  L^.  .  ..,,  by  which,  as  wo  have  seen,  all  our  anthropological 
ualities  have  come  to  us,  give  us  also  these  zoological  qualities  ? 
it  here  to  be  enforced  is,  that  if  the  answer  to  this  ques- 
jt  in  the  affirmative,  then  there  is  a  break  in  that  law,  the 
ration  of  which  we  have  seen  to  extend  from  the  most  specific 
t  general   anthropological  qualities.     In   considering 
i-re  is  such  a  break,  the  special  point  of  inquiry  is 
whether  the  two  clas.ses  of  qualities,  the  anthropological  and  the 
ilogi*'  '  Afferent  from  each  other  in  kind.    For,  if  they  be 

WMi.  ad,  the  presumption  is  that  the  law  operates  in 

t  to  lK>th  ;  in  other  words,  that  there  is  no  break.    The  an- 
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thropolri^rical  qualities  are,  as  wo  have  seen,  partly  pbydcal— tl» 

Bhape  of  the  skuU,  the  .structure  of  tho  brain,  t> ^   -    -'  rhoikin- 

ami  partly  psychical,  the  intellectual  and  n.  raw.    Tbe 

zoological  qualities  arc  also  i)artly  phyaical  oud  partly  psychicil 
Of  the  former  class,  the  general  structure  of  the  body  and  the  par- 
ticular structure  of  organs,  as  the  heart,  lungs,  glands,  etc-  of 
the  latter  class,  the  faculties  of  intelligence.  It  api>ears,  thiW 
fore,  that  the  zoological  qualities  are  the  same  in  kind  with  the 
anthropological,  and  the  inference,  therefore,  is  that  the  law  of 
heredity  extends  also  to  them.    That  is  to  sax  |  ^^p 

by  step,  from  the  most  specific  to  the  most  \   ■  ^ ui  p»* 

culiar  to  man,  and  then  by  the  next  step  pass  to  th'^  qualitiev 
which  we  possess  in  c<)mmon  with  the  highest       "  ...j 

that  the  last  term  of  the  series  is  the  same  in  ki  i.. 

ers,  and  all  the  reasons  that  lead  us  to  conclude  that  tho  law  of 
heredity  extends  successively  through  the  first  terms  of  the  series 
lead  us  to  conclude  that  it  extends  also  to  the  last. 

The  fact  that  not  all  the  anthropological  qualities  have  their 
K>6logical  prototypes  does  not  at  all  affect  the  force  of  the  iuf<?r- 
ence.    We  may  allow,  for  example,  tliat  the  moral  faculties  ar 
strictly  anthropological;  but  this  dot»B  not  detract  from  the  evi- 
dence that  tho  intellectual  faculties  came  from  tho  zo51o>r'^-^  •  -r^ 
totyjjes,  any  more  than  the  fact  that  the  Italian  peoplu  li  l^ 

complexions  detracts  from  the  evidence  that  they  de.-  ,i 

Caucasian  progenitors.    In  other  words,  the  posseasio..  ,.  .....  ^^^c 

qualities  by  a  class — qualities  not  received  by  inheritance — aCFeots 
in  no  way  the  evidence  that  the  general  qualities  of  tl  wen 

received  by  inheritance.     We  have  recogniztMl  this   ;  ,lo  at 

each  step  in  the  present  discussion.  For  example,  we  saw  that  tho 
national  characteristics  of  a  people  arise  from  other  >  than 

inheritance,  but  this  did  not  lead  us  to  conclude  Xu  nua 

characteristics  of  the  same  people  were  not  inherited.  In  fact, 
every  person  affords  in  his  own  fftcial  features  an  jl]-  •-*---  .^ 
this  principle.     The  expression  of  our  countenances,  >.. 

telligent  or  dull,  cheerful  or  grave,  etc.,  has  been  dt  '  i  by 

the  circumstances  of  our  lives — education,  etc. ;  but  t  i  -  i- 

cal  features — color  of  eyes,  shape  of  nose,  etc. — are  in!  j 

our  parents. 

Onr  conclusion,  therefore,  is  that  the  evidences  that  man  has 
inherited  his  anthropological  qualities  apply  equally  as  well  to 
his  having  inherit"    '  '  '      '     1  qualities. 

Bolow  those  qu  man  has  in  common  -wUh   ilu* 

higher  animals  are  others  which  he  pofisesses  in  common  • 
rials  also.    These  are  chiefly  anatomical  and 
.ictor,  such  as  the  possession  of  bodies  wbiir 
it6  consist  of  coll9»  organs  which  perform  the  fuBcUmiB  of  aU* 
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itation,  reproduction,  etc.    Tlie  reaaoning  already  employed 

us  to  conclude  that  these  lower  animals  were  the  ancestors  of 

higher,  and  transmitted  to  them  the  qualities  which  the  two 

*  possess  in  common.    For  example,  both  the  higher  and 

rer  auimals  possess   an   alimentary  canal  —  a   tube   running 

3Ugh  the  body  for  the  reception  and  digestion  of  food.    We 

that  this   alimentary  canal  was  not  obtained   by  the 

i;iimal3  through  external  causes,  but  by  inheritance  from 

lower  animals. 

"VV     '         ,  finally,  to  consider  those  qualities  which  man,  and 
>th  ;  ^''^^  ^^*^  lower  grades  of  animals,  possess  in  common 

ith  the  very  lowest  animals.    These  lowest  animals,  consisting 
respect  to  their  physical  characters  simply  of  minute  jelly- 
irticles,  destittito  of  organization,  agree  with  the  higher  animals 
only  in  tlieir  physiological  properties.    These  are  essentially  only 
two,  nutrition  and  reproduction.    These,  indeed,  are  the  two  abso- 
lutely fundamental  and  essential  properties  of  any  living  organ- 
ism.   Without  the  one,  the  life  of  the  individual  ceases ;  without 
j^e  other,  the  life  of  the  species.    From  the  biological  point  of 
^■ew,  the  carrying  out  of  those  two  functions  of  nutrition  and  re- 
^fcoduction  is  the  sole  end  of  existence  of  any  living  being.    Ani- 
^Bals  iliffer  from  one  anotlier — they  occupy  a  lower  or  higher  place 
^ft  the  scale  of  life — according  to  the  advantages  of  organization 
'Enabling  them  to  carry  out  these  functions.    The  special  powers 
poii»es8od  by  animals  which  at  first  sight  seemed  to  be  ends  in 
themselves,  are  seen  by  a  moment's  reflection  to  be  only  subserv- 
ient to  these  two  great  ends.    In  birds,  for  example,  both  those 
>werfl  depending  upon  structural  perfection,  as  flight,  vision, 
?,  and  plumage,  and  those  depending  upon  a  highly  developed 
foxis  system,  as  the  instincts  of  migration  and  nest-building, 
re,  in  the  end,  wholly  to  bettor  enable  the  auimals  to  maintain 
|l^ir  own  life  and  that  of  their  species — to  carry  out  the  functions 
nutrition  and  reproduction.    Thus,  rapid  flight  and  keen  vision 
ible  them  to  procure  food ;  melodious  notes  and  brilliant  plu- 
I  are  sexual  attractions ;  while  migration  and  nest-building  are 
:tly  connected  with  nutrition  and  reproduction  respectively. 
rom  these  considerations  it  is  seen  that,  to  the  biologist,  the 
"Sraplest  animals — tlie  animate  jelly-particles — aro  beings  of  far 
igher  nink  than  their  physical  simplicity  would  indicate,  since 
bey  carry  on  the  same  life-processes  that  other  animals  do,  only 
irts  and  organs  subserving  the  operation  of  these  pro- 
It  is,  therefore,  only  to  assume  that  like  proceeds  from 
ko  to  tfuppose  that  from  the-se  simplest  animals  the  higher  forms 
eived  by  the  law  of  heredity  the  two  powers  of  their  being 
all  possess  in  common— nutrition  and  reproduction.    The 
Ferences  subsisting  between  these  lowest  animals  and  the  higher 
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I  process  continued  through  the  successive  generations  of  the 
lan  family.  The  distinctively  human  qualities  acquired  at  the 
&t,  together  with  the  accumiilation  of  inherited  animal  quali- 
ies,  were  handed  down  to  the  races  that  succeeded.  They,  in 
turn,  bestowed  all  that  had  heen  "bequeathed  to  them,  together 
ith  their  newly  acquired  race  characteristics,  to  their  descend- 
its^  Finally,  the  national  characteristics,  which  in  our  time  we 
T  suppose  to  include  all  the  traits  that  characterize  civilized 
1,  were  differentiated. 

Civilized  man,  therefore,  inherits  the  accumulation  of  benefits 
.that  have  come  from  the  operation  of  the  law  of  heredity  through 
he  long  ages  since  life  began  upon  the  earth.  In  a  deeper  sense 
we  commonly  think,  we  are  the  heirs  of  all  the  ages. 
-If an  does  not  come  into  his  full  inheritance  at  the  beginning 
>f  his  existence.  It  is  a  fact  of  exceeding  significance  that,  at  the 
pnning  of  embryonic  life,  our  bodies  consist  of  nothing  more 
a  single  cell,  precisely  similar  to  the  minute  organisms  with 
rhich  life  began  upon  the  earth.  It  is  as  if  man  acknowledged 
te  debt  which  he  owes  to  these  primordial  living  beings.  But  it 
not  only  to  the  primal  form  of  life  that  he  makes  this  confession 
>f  affinity ;  for,  as  is  well  known,  the  successive  stages  of  em- 
|)ryonic  development  represent  the  succession  of  type  forms  of 
inimal  life  as  they  appeared  upon  the  earth.  Thus,  man  comes 
ito  his  inheritance  by  degrees.  At  the  beginning  of  his  existence 
possesses  the  characters  of  the  primal  forms  of  life ;  a  little 
fiter,  those  of  the  second  life-period — such  as  belong  to  the  lower 
animals  ;  still  later,  those  of  the  third  life-period — such  as  belong 
the  higher  grade  of  animals.  At  a  considerable  time  before 
th  he  has  already  come  into  possession  of  all  the  animal  quali- 
ies,  and  at  birth  the  human  physical  characters  are  present. 
Then  follows  a  more  perfect  development  of  the  physical  char- 
E*rfi,and  at  the  same  time  the  acquirement  of  the  higher  human 
'ristics — the  power  of  Ri>eoc'h  and  the  mental  and  moral 
-.  Thus,  in  the  unfolding  embryo  and  in  the  growing  child 
re  have  recorded  in  dim  but  unmistakable  characters  the  bistory 
^f  the  life  of  the  earth. 

A  suggestion,  looking   to    the  future,  here   presents  itself, 

l^same  agencies  out  of  which  has  come  the  progress  of  the  past 

!n  operation  now.    It  is,  therefore,  only  in  the  course  of  nature 

%i  there  should  be  a  further  progress.     And  as  respects  man, 

rding  to  a  law  that  has  governed  in  the  past,  namely,  that  the 

recently  acxjuired  characters  of  a  type  are  most  subject  to 

ive  change,  we  may  expect  that  advancement  will  be 

ly  in  respk^ct  to  his  higher  powers— his  intellectual,  moral, 

itnal  nature. 
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Idest 


tho  Image  of  Venas  at  Cyprus,  are  now  conBidered  to  have  been ' 
similar  meteoric  masses. 

There  is  a  stone  whose  history  goes  back  at  least  twelve  centu- 

eSy  built  into  tho  northeufit  corner  of  the  Eaaba  at  Mecca,  held 

great  reverence  by  the  Moslems,  which  is  supposed  to  have  had  j 

similar  origin. 

There  ore  also  numerous  accounts  of  meteorites  haNong  been 

1  in  more  modern  times.     One  which  fell  about  one  hun- 

d  fifty  years  ago  was  worshiped  for  some  time  in  the 

pie  of  Ogi  in  Japan ;  and  a  stone  which  fell  in  a  field  near  the 

of  Dooralla,  in  India,  in  1S15,  was  immediately  decked 

th  flowers,  and  the  natives  would  have  built  a  temple  over  it 

er©  it  not  for  a  powerful  constraint  which  took  it  to  the  British 

am. 

ndoubtedly  the  oldest  meteorite  still  preserved  is  one  now  in 
e  Harvard  collection,  which  was  found  by  Prof.  Putnam  on  the 
tar  of  Mound  No,  4  of  the  Turner  Group  (Little  Miami  Valley, 
>hio).  It  possibly  had  been  an  object  of  worship  to  the  old 
d-buildors  during  some  prehistoric  age,  and  the  worship  of 
sky-stones  is  considered  by  many  writers  to  have  been  the 
form  of  idolatry.  It  is  well  known,  however,  that  meteoric 
iron  w.-is  used  by  the  mound-builders  for  coating  bronze  ornaments , 
th  a  whito  metal ;  and  two  meteoric  fragments,  consisting  wholly 
iroQ»  were  found  on  a  neighboring  altar.  Many  such  ornaments 
to  be  found  in  our  museums.  There  is  an  account  in  Dio 
lius  of  an  attempt,  under  the  Emperor  Severus,  to  coat  bronze 
'ins  with  silver  which  was  said  to  have  come  down  from  heaven. 
e  same  mistake  of  taking  meteoric  iron  for  silver  is  frequently 
lade  in  the  present  day,  owing  to  lin  unusual  whiteness  of  the 
Iron  and  its  extreme  malleability. 
^^  The  oldest  undoubted  meteorite  seen  to  fall  was,  till  recently, 
^Buspendod  by  a  chain  from  the  vault  of  the  parish  church  of  En- 
^Kisheim,  in  Alsace.  Tho  following,  translated  from  a  document 
^^kill  pre9er\'ed  in  the  church,  gives  an  account  of  its  fall : 

"  On  the  IGth  of  November,  1492,  a  singular  miracle  happened ; 

for,  '  I  eleven  and  twelve  in  the  forenoon,  with  a  loud  crash 

I  t:^  -  - .  .  and  a  prolonged  noise  heard  afar  off,  there  fell  in  the 

vnx  of  Ensisheim  a  stone  weighing  two  hundred  potmds.    It  was  | 

by  a  child  to  strike  the  ground  in  a  field  near  the  canton 

Qisgaud,  where  it  made  a  hole  more  than  five  feet  deep.    It 

was  taken  to  the  church  as  being  a  miraculous  object.    The  noise 

beard  so  distinctly  at  Lucerne  ViUing  and  many  other  places 

in  each  of  them  it  was  thought  some  houses  had  fallen. 

>^  m,  who  was  then  at  Ensisheim,  had  the  stone  car- 

ii ;  after  breaking  off  two  pieces,  one  for  the  Duke 

.astria  and  the  other  for  himself,  he  forbade  fur- 


jtlier  rlainage,  and  ordered  the  stone  to  be  suspended  in  the  pariah 
hurcb." 

In  1708  a  stone  was  seen  to  fall  at  Luc<?,  in  France,  and  three 
Pronch  AcaflomiciauSjOneof  whom  waa  Lavoisier,  Wf-r-  ^'  •  '*•  '-4 
to  invostitfato  iL    As  they  were  convinced  beforeh.  ,9 

:toiie  could  not  havu  fallen  from  the  eky,  they  a 

Acadomy  that  it  was  an  ordinary  stone,  which  hati  ....^„  „ — 
lightuing. 

The  German  philosopher  Chladni,  in  1794,  wof^  "  "-.-t  lo 
bring  together  the  accounts  of  bodies  said  to  have  f»j.  lu  xbio 

sky,  and  he  felt  confident  in  his  conclusion  that  at  lefttft  two  of 
tht  from  outer  space.    One  was  the  now  w*  ^'  '       ^cn  PalLis 

mei  iound  by  a  Cossack,  in  1749,  on  the  top  •  m  y  monnU 

ain,  and  brought  by  the  traveler  Pallas  from  Krasnojarsk,  Siberia, 
in  1772,  The  mass,  consisting  largely  of  iron,  weighed  fifteen 
huntlred  pounds,  and  was  thought  by  the  Tartars  to  be  a  holy 
thing  fallen  from  heaven,  because  it  differed  entirely  from  all  the 
rocks  of  the  country.  The  second  was  one  found,  in  1783,  by  In* 
dians,  projecting  a  foot  above  the  ground,  at  Otumpa,  province 
of  Tucuman,  Argentine  Republic.  It  was  thought  to  be  an  iron- 
mine,  and  Don  Michael  Rubin  de  Colis  was  sent  to  investigate  it» 
lie  reported  that  it  was  a  maas  of  iron  weighing  about  thirty 

IthouRfiud  pounds,  and  that  there  was  no  other  iron  in  tbe  neigh- 
borlioO<l,  and  no  stones,  and  no  human  habitations. 
Chladui  argued  that  these  two  masses  of  iron  must  have  been 
formed  through  fire,  and,  as  there  were  no  signs  of  vol-  *n 

the  countries  where  thoy  were  fomid,  and  as  volcanot^s  h:  .  r 

■  been  known  to  eject  masses  of  iron,  he  concluded  that  they  must 
H  have  come  to  our  earth  from  space. 

I  Two  months  after  Cliladni  had  advanced  his  theory,  there  fell 
I  a  shower  of  stones  at  Siena,  in  Tuscany,  an  account  of  whioh 
I  was  given  in  a  letter  received  by  Sir  William  Hamilton  from  the 
I  Earl  of  BristoU  dated  Siena,  July  U,  1794 : 

I        "In  the  midst^of  a  most  violent  thunder-storm,  about  a  dozen 

stones  of  varionsVeighta  and  dimensions  fell  at  the  feet  of  differ- 

I      ent  persona,  men,  women,  and  children.   The  stonca  are  of  a  quality 

I  not  found  in  any  part  of  the  Siennese  territory:  they  t  'li 

eighteen  hours  after  the  enormous  eruption  of  Mount  \  .  ^. 

which  circumstance  leaves  a  choice  of  difficulties  in  the  b(>] 
of  this  extraordinary  phenomenon.    Either  tV  '-ee  have  bMU 

generated  in  this  igneous  mass  of  clouds  v  _  .  rodocad 
I  unusual  thunder,  or,  which  is  equally  incredible,  they  were  V 
B   from  Vesuvius  at  a  '  <>f  at  '■ 

^^mlles;  judge,  then,  01        .      ibolo.     J 
^Kthe  first  solution.    I  wish  much,  sir,  to  know  your  mnXii 
^lly  first  objection  was  to  the  fact  itself,  but  of  thia  tliero  arc 
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ly  eye-witneeses  it  seems  impossible  to  withstand  their  evi- 

As  the  wind  was  from  the  north  when  the  stones  fell  at  Siena, 
^f'hile  Vesuvius  was  to  the  south,  it  was  suggested  that  the  cloud 
trom  which  they  came  had  been  blown  all  the  way  from  Vesuvius 
past  Siena  and  then  back  again,  before  it  condensed, 

The  next  meteorite  seen  to  fall  was  in  England  itself.  On  De- 
cember 13,  1795,  a  stone  weighing  fifty-six  pounds  fell  at  Wold 
Cotta^\  in  Yorksliire,  at  about  three  o'clock  in  the  afternoon,  and 
several  persons  saw  it  fall.  It  fell  on  a  perfectly  clear  day,  and 
penetratt^i  twelve  inches  of  soil  and  six  inches  of  chalk  rock.  In 
the  neighboring  villages  sounds  were  heard  which  were  taken  for 
the  firing  of  guns  at  sea,  and  in  two  villages  there  was  such  a  dis- 
tinct sound  of  something  whizzing  through  the  air  toward  the 
house  of  a  Mr.  Topliam  that  several  people  ran  there  to  see  what 
had  happened-  When  the  stone  was  dug  up  it  was  warm  and 
loked.  It  was  exhibited  in  London,  and  handbills  were  dis- 
ribated  giving  an  account  of  its  descent.  Such  advertising,  how- 
rer,  did  not  tend  to  make  people  believe  in  the  celestial  origin  | 
ftf  ibo  stone ;  and,  as  there  were  no  volcanoes  in  England,  it  waa 
thought  that  it  might  have  been  condensed  from  a  cloud  of  ashes 
blown  from  Mount  Hecla  in  Iceland,  We  do  not,  however,  have  j 
to  go  back  one  hundred  years  to  find  wild  hypotheses  as  to  the 
probable  origin  of  meteorites.  Even  now  very  little  is  known, 
ind  the  field  for  speculation  is  nearly  as  unlimited  as  it  was  then, 
lough  the  theories  of  a  few  centuries  ago  are  simpler  and  more 
wnusing  than  the  recent  ones.  In  the  chronicles  of  the  Bene- 
lictine  monks  a  theory  of  the  origin  of  meteorites  is  given 
)riefly  thus : 

'  In  the  year  921,  in  the  time  of  Lord  John  X,  pope,  in  the  sev- 
nth  ye^r  of  his  pontificate,  signs  were  seen ;  for,  near  the  city 
>f  Rome,  many  stones  were  seen  to  fall  from  the  sky — such  dread- 
and  terrible  ones  in  the  city  of  Namia  that  people  had  to  be- 
lieve that  they  were  brought  straight  from  helL  The  very  biggest 
of  the  stones,  falling  into  the  river  Narnius,  can  be  seen  to  this ' 
day,  projecting  a  cubit  above  the  surface  of  the  water." 

A  Persian  philosopher,  Syed  Abdulla,in  18U,  describing  a  fall 
of  stones  near  Bombay,  says :  "  The  causes  of  this  may  be,  that  in 
\i  rse  of  working  (or  of  changes  on)  the  gi'ound,  air  being 

^«--  ..-^»>d,may  have  entered  into  combination, and  come  near  ole- 
nental  fire,  and  from  this  fire  have  received  a  portion  of  heat ; 
Isat  then  it  may  have  united  with  brimstone  and  terrene  salt,  1 
s,  for  instance,  saltpeter ;  when  the  mixture,  from  some  cau^e,  I 
kdng  ignited,  the  fire  bestows  its  own  property  on  the  mass,  and 
rhich  may  have  been  above  it  are  blown  into  the  air — 
t  the  truth." 


THE  POPULAR  SCIMN^CK  MOJfTHLT? 

In  1818  Dr,  W.  &  tbojmMm.  %  thoory  oa  metea 

^Bays ;  "  Dr.  Blagdea  coosiden  c_ . . : ,   ^  the  generml 

I  phminmiwa ;  Dr,  Gregory  and  oikovB  tlunk  Ibe j  iffpot 
^hly  infljiaitnaMn  aAttsr,  aa  ^hoapbionB,  phosphorated  hj 
Pgen,  eiCy  h&ng  ToUtilized  and  ooB^regaled  in  th«^  npp^r 
of  the  air.    Dr.  Halley  ascribea  tham  to  a 
^AtomSy  whic'     \       arth  meets  in  her  »w""^'  tracK  tur^u^^u 
iptic ;  an  *hn  Prin^  aeema  to  regard  them  aa bodtot 

eelfifitial  character,  TerohriB^  aroaad  oeoten,  and  intended  h| 
>  Oreator  for  wise  and  benefieont  parpaaes,  perhaps  to  our  j 

to  &ee  it  of  noxioiis  qnalftiea,  or  ffuppi j  such  a 
lutarj."    Dr.  Bejnolds  then  goes  a&  to  elaborate  a  moet 

.  theory  in  vhich  aoUd  eabstancea  on  the  earth  are  < 
>  Taper  by  the  flon's  heat;  thes^  rising  as  gaeee»  finally  gii  _ 
beat  by  an  explosion,  and  the  p«rticlee»  hiring  no  heal 
them  apart>  rash  together  and  cxMne  down  a»  toUda. 
'  While  the  minds  of  the  ^fAgnnii^t*  w^n.  of  Fr&noe  were 
Libia  nnaeltled  ocwidition,  there  came  n  npoit  that  atUl 
'ahower  of  stones  had  tmOen^  this  time  in  ttiair  own  country,  t 
within  easy  reach  of  Paris.    To  settle  the  matter  finnlly^  if 
ible,  the  physicist  Biot,  mem'  '  the  French  Academy^i 

by  the  IDmster  of  thi-  ;  .to  inqnitB  into  the  erenC 

ipon  the  spoL    After  a  cnrafnl  examination  of  the  stimea  and  a 
Dmparison  of  the  statements  of  the  YiUagers,  Biot  was  oonvioced 
^that— 

"  1.  On  Tuesday,  April  H,  180S,  aboat  1  P.  m.,  there  was  a  vio- 
lent explosion  in  th«  neighborhood  of  L'Aigle,  in  the  -i- » •■-^•i^ent 
of  Ome,  lasting  for  five  or  tsix  minutes ;  this  was  he&:  Us- 

^tance  of  seventy-five  miles  round. 

2.  Some  moments  before  the  explodon  at  UA\%rl(*  mfirt4HiJl 
in  quick  motion  was  seen  from  several  of  the  a*  .  :  town^ 

though  not  from  L*Aigle  itself. 

"  3.  There  was  absolntely  no  donbt  thnt  on  the  same  day ' 
stones  fell  in  the  neighborhood  of  L'Aigle. 

**  Biot  estimated  the  number  of  the  stones  at  \ " '.    r  '.:ir- •_ 
dd ;  they  fell  within  an  ellipse  of  which  the  Inr  i^'ir  ixxis  vr 
miles,  and  the  smaller  2'5  miles;  and  this  inequality  would  iiv  ii<  5:9] 
^BOt  a  single  explosion  but  a  saries  of  them.   With  the  f  ~  u  **( 

.  few  little  cloads  of  ordinary  character,  the  aky  wm  ^  ^r. 

"  The  exhaustive  report  of  Biot,  and  the  c*  •  of 

^bis  proofs,  compell»:id  th<^  whole  of  the  ecicntifii 
fall  of  stones  on  the  earth  from  outer  sp^ 

The  main  difficulty  in  forming  theories  at  the  present  time 
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dae  to  the  fact  tiat  there  are  two  distinct  classes  of  meteorites, 
irons  and  stones,  the  characteristics  of  which  make  it  difBcult  to 
i^  a  like  origin  to  both.  It  is  probable,  however,  that  they 
belong  to  our  solar  system  ;  that  they  are  revolving  round  the 
sun  in  some  diiferent  plane  from  the  ecliptic,  and  that  the  earth 
is  constantly  meeting  them  in  its  yearly  journey.  When  they 
come  into  contact  with  our  atmosphere,  although  they  are  moving 
r  ■  "  '  '  '-ity — sometimes  at  the  rate  of  forty-five  miles 
a  '  twice  as  fast  as  the  earth  moves  in  its  orbit — 
thfiir  taction  is  rapidly  reduced,  owing  to  the  resistance  of  the  air, 
►  that  in  most  cases  they  come  to  the  ground  like  a  spent  cannon- 
UL  Their  passage  through  the  air  is  only  of  a  few  seconds' 
iration,  yet  the  rapid  reduction  of  velocity  determines  a  great 
iting  ■"""  *  o  that  the  meteorit-e,  a  moment  before  intensely 
,  is  I  itely  fused  on  the  surface,  forming  a  coating  vary- 
>m  a  fiftieth  to  a  hundredth  of  an  inch  in  thickness,  and 
Fcmst  is  one  of  the  first  characteristics  by  which  a  meteorite 
( TGcognizod,  Moreover,  the  material  burns  away  unevenly,  form- 
ing pittings  or  thumb-marks,  resembling  the  marks  left  by  the 
fingers  on  a  mass  of  putty — a  character  also  observed  on  large 
grains  of  partially  burned  powder  picked  up  after  the  discharge 
of  hv  MS.  The  meteorite  from  Cynthiana,  Ky.,  in  the  Har- 
vard L    lion,  shows  similar  marks  though  more  in  furrows, 

ma^le  by  a  flow  of  the  melted  surface  from  the  front  to  the  back 
of  the  mass  during  its  passage. 

The  unetjual  heating  of  meteorites  by  the  atmosphere  causes 
pinces  to  crack  off,  and  sometimes  the  whole  mass  explodes.  In 
addition,  the  air  rushing  in  to  fill  the  space  behind  the  rapidly 
moving  body,  causes  a  sound  variously  compared  to  claps  of 
thandor,  firing  of  musketry,  the  tearing  of  calico,  and  the  like — a 
•yisQ  frequently  heard  after  the  passage  of  the  meteorite,  owing 
the  circumstance  that  the  sound  travels  so  much  more  slowly 
Dan  the  mass  itself.  Furthermore,  the  high  temperature  of  the 
irface  causes  the  mass  to  glow  with  a  brilliant  light,  making  it 
jipcAT  like  a  ball  of  fire,  and  visible  at  distances  depending  on  its 
letght  above  the  horizon,  sometimes  over  an  area  of  one  thousand 
jilos.  Thus  a  meteorite  was  seen  in  187G  to  pass  over  the  States 
\t  Kansas,  Nebraska,  Iowa,  Missouri,  Wisconsin,  Illinois,  Michi- 
,  Kentucky,  Indiana,  Ohio,  West  Virginia,  and  Pennsylvania; 
i'explosious  were  heard  like  cannonading  even  to  the  distance 
one  hundred  and  fifty  miles  from  its  course.  Over  Illinois  it 
8«ten  to  break  in  pieces  like  a  rocket,  and  over  Indiana  and 
)hio  the  pieces  were  computed  to  cover  an  area  forty  miles  long 
and  five  miles  broa<!.  At  Rochester,  Fulton  County,  Indiana,  dur- 
ing the  meteorite's  passage,  a  farmer  heard  the  thud  of  something 
:  the  ground  near  his  house,  and  in  the  morning  found  a  1 
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ngment  of  rock  on  top  of  the  snow,  which  is  supposed  to  "be  par 
^of  the  meteorite. 

All  meteorites  appear  to  be  fragments  broken  oflf  from  Inr 
bodies.    S(.>raetimes  numerous  fnigments  reach  the  e:r 

other  times  only  single  masses.      Tlius,  in  the  full  ;i:    i^ 

already  mentioned,  about  three  thousand  pieces  were  pickwl  uj 
scattered  over  an  ellipse  more  than  flix  miles  long.  An  equally" 
large  nimiber  fell  at  Knyahinya,  June  9,  1806.  Still  moro  at. 
Pultusk  in  1868.  Several  thousand  were  also  picked  up  after 
fall  at  Estherville,  Emmett  County,  Iowa,  May  10,  1879.  In  buc 
a  rain  of  meteorites  the  fragments  vary  greatly  in  size,  90i»4 
weighing  lees  than  a  grain,  while  the  largest  may  weigh  a  hnn^ 
drotl  pounds  or  more.  In  most  cases  the  peculiar  characters  o^ 
composition  of  the  various  specimens  make  it  easy  to 
them  as  fragments  of  the  same  mass.  In  the  case  of  the  Esther-J 
ville  meteorite  most  of  the  pieces  were  coatetl  with  a  fused  crust, 
owing  to  the  explosion  having  taken  place  before  they  had  lo 
their  great  velocity. 

In  the  case  of  a  stone  which  fell  at  Butsura  in  18fil,  fragment 
found  three  or  four  miles  apart  could  bo  fitted  together,  and  some 
of  the  pieces,  though  fitting  perfectly,  had  been  coate<l  f 
of  juncture  with  a  thin  crust,  shoeing  that  they  had  b.  _  _ 
apart  when  the  meteorite  was  still  very  high  in  the  air. 

Meteorites,  when  not  seen  to  fall,  are  easily  recogniz*' 
by  the  characteristic  fused  crust  and  pittings  already  i 
hut  by  certain  very  marked  peculiarities  of  structure, 
^hree  large  groups :  those  consisting  of  metallic  iron:  * 
sting  of  earthy  minerals  containing  only  grains  of  xBet 
and  those  like  the  Pallas,  made  up  of  a  continuous  network  off 
iron  inclosing  stony  matter.  The  stony  meteorites  are  usually 
made  up  of  little  rounded  grains  imbedded  in  a  ground-mass  of 
fragments  of  the  same  material,  a  type  of  structure  called  chon- 
dritic,  which  in  its  details  is  so  characteristic  that  pieces  of  the 
samo  mass  can  usually  bo  easily  identified,  even  though  found  at 
places  or  times  remote  from  each  other.  The  iron  meteorites  ; 
still  more  easily  recognized,  although  only  about  nine  at  mc 
have  been  seen  to  fall ;  for,  since  iron  has  not  been  found 
mafises  of  auy  size  in  terrestrial  rocks,  unless  In  Greenland^  I 
large  meteoric  fragments  are  at  once  notice<l  whororw  font 
Stony  ones»  on  the  contrary,  are  not  only  apt  to  be  overlooks 
but  *:  "  "-  of  past  ages  must  have  been  nV  '  ind  broken  m 
by  V.  ig.     Meteoric  iron  can  be  ea*-   ,         itified, 

it  is  usually  extremely  malleable,  but  at  the  same  timo 
tough,  owing  to  its  ^      -  -  made  up  of  a  network  of  crjatalllne| 
platea^  the  plates  c-  ,'  of  pure  iron,  b<^unded  by  layers  of 

an  iron-nickel  r^  i  other  impurities,  wliich  have  seponit 
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ug  A  slow  process  of  crystallization,  evidently  from  a 
'condition.    This  structure  Ib  bost  seen  on  a  polished  but- 

h  has  been  subject  to  temi>ering,  or  else  etched  with 

add.     The  acid,  acting  most  readily  uyjon  the  pureat  parts  of 

6  iron,  develops  cei'tain  figures  called  Widmanstattian  ligui'es 

the  plates  are  broad  and  well  marked,  and  called  Neumann 

where  they  are  reduced  to  fine  markings.     Till  recently, 

two  varieties  of  etched  figures  were  supposed  to  indicate  a 

of  crystalline  structure ;  but,  by  a  study  of  the  Harvard 

ijon  (American  Journal  of  Science,  third  series,  vol.  xxxii, 

SS4),  it  has  been  shown  to  depend  on  the  time  of  crystallization 

hat  is  to  say,  on  merely  the  size  of  the  crystals,  and  not  a  differ- 

le  of  form.    In  some  cases  these  etched  figures  serve  conclu- 

irdy  to  distinguish  irons  of  different  falls,  but  frequently  they 

vary  on  the  same  specimen,  or  depend  on  the  direction  in  which 

the  surface  ia  cut ;  but  there  are  largo  groups  of  irons  closely  re- 

lembling  each  other  in  their  etched  characters.    The  distinction 

of  such  irons  has  become  of  great  importance,  since  the  enormous 

"— ■  *^9  paid  for  meteorites  offers  a  strong  inducement  to  multiply 

•  >sed  falls.    Iron  meteorites  are  often  cut  up  and  distributed 

by  the  finders  before  they  have  been  fiUly  identified,  and  the  con- 

forion  is  further  increased  by  the  natural  distribution  due  to  the 

explosions  in  the  upper  atmosphere.    Thus  a  meteorite  which  fell 

in  Oocke  County,  Tennessee,  some  time  previous  to  1840,  has  been 

turning  up  at  various  places  ever  since,  and  the  numerous  frag- 

menta  have  been  described  from  time  to  time  under  various  names 

as  different  falls. 

In  an  attempt  to  prove  that  an  iron  which  was  found  in  Mav- 
erick Count}',  Kentucky,  was  identical  with  two  Mexican  ones,  in 
©  Harvard  collection  (Proceedings  of  the  American  Academy  of 
ta  and  Sciences,  vol.  xxiv,  p.  30),  the  writer  found  that  on  break- 
fllaba  of  the  respective  irons  the  two  Mexican  specimens,  which 
been  generally  accepted  as  identical,  showed  a  marked  differ- 
ed of  structure.    One  of  them,  known  as  the  Butcher  iron,  when 
•a  in  various  directions  by  blows  of  a  hammer,  always  exhib- 
.  most  brilliant  and  complex  crystal  faces,  some  of  them  half 
incli  in  diameter,  certain  of  the  faces  being  most  beautifully 
marked  v  -tem  of  fine  parallel  lines  arranged  at  certain  fixed 

angles,    l  nd  iron,  on  the  othor  hand,  from  Santa  Rosa,  would 

only  break  in  two  definite  directions,  exhibiting  a  single  face  with 
little  flaky  surfaces,  but  none  of  the  fine  lines.  This  last  iron,  if 
aawed  \o  a  thin  edge,  and  then  forced  to  break  in  a  different  direc- 
tiun  from  tlie  two  just  mentioned,  showed  only  a  series  of  little 
cube  faces,  very  different  from  the  Butcher  iron, 

KOn  a  similar  examination  of  other  irons  resembling  the  two 
xican  ones  in  the  figures  brought  out  by  etching,  irons  from 
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Jl^n  and  Maverick  CountieB,  T  Chattooga  County, 

lc<)rgia,  appeared  to  be  IdeutfctA^  "'^^^  ^^-  ^*^>m  Santa  Ko«a^ 

tli'jituh  found  at  places  8o  distant  from  ea^  r  and  desorib^d 

i:  ',  while  none  showed  the  slriking  fracture  of 

^fheL^....  -  .y ...as. 

As  the  irons  examined  were  among  the  mo«t  compact  and  mn\» 
Icahle  of  any  in  our  colk^rtioas^  the  result  suggdeta  a  new  way  of 
identifying  fragments  of  the  same  original  mass,  where  external 
features  are  not  sufficiently  decisive,  and,  moreover,  shows  thej 
care  that  must  be  taken  in  determining  supposed  new  faU& 


OBSERVATIONS  UPON  DOUBLING  OF  FLOW] 

Bt  BYBON  D.  HaLSTED,  Bol  b^ 
raoTSWoB  or  mtavt  a  aimiKw  own  aw, 

FUNCTIONALLY  a  flower  is  for  the  production  of  offa^ 
and  in  Btructurc  it  may  bo  considered  as  a  transformed 
with  its  metamorphosed  leaves.    In  a  typical  flower — that  i^i 
Itaviug  all  the  partfi  present  and  in  an  easily  recognized  form^ 
thore  ard  four  seta  of  organa    The  calyx  forms  the  outer  whorl  of, 
leafy  organs^  and  next  within  is  the  corolla^  usoatly  bright-ooU 
^ creel  and  showy.    Inside  of  these  two  cycles  of  floral  envelopes  2 

ic«  fssontial  organs :  first  the  stamens,  which  bear  the  male 
ment  a.s  pollen-grains ;  and  the  pistil  or  pistils,  occupying  the  oen^ 
ter  of  the  flower,  the  lower  portion  of  which  l>.^  -■  -^  ^  seeds, 
the  production  of  seed  we  find  the  aim  and  end  ;  >ral  struct* 

nres.  The  pistil  remains  after  the  flowering  iM]rio<i  is  past  and 
becomes  the  fruit,  which  rm\y  or  may  not  be  accompanied  by 
otlier  portions  of  the  flower.  The  stamens  serve  their  purpnso  1 
thf*y  shed  their  j»ollen,  and  usually  quickly  wither  away,  and  thci 
latter  is  generally  true  of  the  petals. 

As  above  stated,  all  the  several  parts  of  a  flower  are  now 
(■'  "d  as  modified  leaves.    The  calyx  is  often  green,  leafyJ 

ai .    i-^tinguishable  from  ordinary  foliage.    All  gradations  maj 

be  found  between  calyx  and  corolla.   The  bright  color  is  no  argu-i 

.         ',       .11-       t  pi  *j» 

ment  a^^ 

often  as- 

illustrate  the  transition  from  petals  to  stamens— a«,  for  example 

the  flowers  -'  '^     -    '  "'''  1  pistils     -    ' 

green,  and  I-  the  h^.- 

two  iufoUled  halves  open  out  and  take  on  the  form  and  fnucnoi] 

of  foliage. 

We  do  not  need  to  extend  our  examination  upon  this  point 

search  of  proof  for  tlie  morphological  signiflcance  of  the  flor 
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ictun^  but  plants  tinder  cultivation  sometiines  throw  off  some  , 
[lib«ir  liwguisos  and  give  additional  evidence  of  no  mean  impor* 
Ifetiux.  Just  iis  the  man  under  the  influence  of  intoxicating  liquor 
may  reveal  qualities  of  his  nature  that  might  have  otherwise 
lecDAined  securely  hidden,  bo  the  distortions  seen  in  cultivated 
bbnooui  furnish  a  key  which  unlocks  the  secrets  of  uoimal  struct* 
ures. 

The  common  garden  lily  (Ltliti/m  tigrinum)  often  has,  instead 
of  tho  six  normal  and  similar  parts  to  the  perianth — the  six  sta- 
in«SLS  aji  le  tricarpellary  ovary — first  a  niultipHcation  of  the 

petals  ari  _  ^  as,  usually  about  twelve,  followed  (passing  inward 
IE  tho  flower)  by  a  nximber  of  petal-stamens  or  stamen-petals. 
Tho  outor  of  these  last  have  nearly  lost  their  stamen  character- 
istics, being  broad,  highly  colored,  spotted,  and  with  only  ves- 
tiges of  anthers ;  while  the  inner  ones  are  exceedingly  irregular, 
lod  gnggefit  that  a  severe  struggle  might  have  taken  place  be- 
tween a  hidden  force  that  unimpeded  would  have  made  a  petal, 
and  another  aiming  to  produce  a  stamen.  In  all  such  flowers 
I  were  no  porfect  stamens ;  however,  some  of  the  petal-stamens 
►  anther-lobes  along  their  contorted  edges,  in  which  seemingly 
feet  pollen-grains  were  produced  in  quantity.  Tho  pistil  in  all 
doubled  flowers  is  an  amalgamation  of  five  or  more  car- 

I  but  tho  tricarpellary  type  is  not  obliterated.    In  one  instance 

a  petaloid  structure  was  observed,  with  ovules  arranged  along  the 
mid-rib  upjn  tho  upper  side ;  while  above  the  two  widely  sepa- 
rated edges  were  lines  of  chocolate  color,  characteristic  of  the 
antb'  '  '■'.  In  another  instance  the  perianth  was  reduced  to  a 
Btiati  structure,  upon  the  inner  veins  of  which  were  long^ 

'  >!e  linos  of  ovules.    Within  this  structure  was  a  much  mis- 
jiti^til,  compounded  of  at  least  six  carpels,  judging  from 
•  ;*  and  sixrtions  made  of  the  ovary, 
in  the  ordinary  caso  of  doubling  it  is  considered  that  a  stamen 
by  a  petal,  and  the  additional  petals  of  the  doubled 
te  limited  in  number  by  that  of  the  stamens.    It  is  at 
[jce  seen  that  this  view  does  not  hold  with  the  lily ;  for,  in  place 
'  the  six  normal  stamens,  there  are  at  least  twelve  i)etals,  only  a 
fow  of  the  inner  ones  of  which   retain  any  marks  of  stamens, 
•re,  an  augmentation  of  the  petals  and  transforma- 

...  uons.     In  the  cultivated  tulip  the  perianth  is  often 

'  I  to  three  or  moro  times  the  normal  number  (six)  of  parts, 

.a  one  flower  the  mollified  stamens  were  found  increased  to 

The  pistil   frequently  shows   signs  of  transforming  into 

la  and  becomes  winged  and  bright-colored  along  one  or  more 

'  *'     ^  ^      'vules  are  sometimes  exposed  to  view  between 


Tho  common  garden  peeonia  is  another  large-flowered  species. 
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but  quite  unlike  the  lily  or  tulip^  becauso  tho  stamens  are  ver 
numerous  in  each  blostsom.  In  this  plant  there  is  no  need  ol 
speculating  as  to  tho  urijfin  of  the  petals.*  They  arise  in  Iarg| 
uumbers  from  the  failure  of  the  stamens  to  develop  aa 
Tho  filaments  broaden  out  upon  opposite  sides  and  a  petal 
In  nearly  half  such  petals  the  remnant  of  an  anther  can  be 
at  the  tip  of  the  petal,  which  is  somewhat  notched,  often  ' 
and  in  the  center  is  the  abortive  anther.  Near  the  center 
flower  the  transition  is  more  evident,  for  here  the  filament- wings 
are  not  much  broadened,  and  the  anthers  more  prominent.  Still 
nearer  the  great  center  pistil  the  ordinary  Btamens  may  be  fotind, 
with  tieir  anthers  bearing  pollen.  Occasionally  the  poppy  illus* 
trates  a  modification  of  the  stamen  in  the  opposite  direction  to 
that  given  abov^— namely,  the  inner  ones  become  small  simple 
pistils,  which  are  either  closely  applied  to  the  surface  of  the  large 
central  compound  pistil^  or  adherent  to  it  and  blending  with  the 
stigmas. 

The  rose  family  and  the  crowfoots  both  fumiah  a  1  *  of 

plants  which  uniformly  produce  double  flowers  under  cu .;un,j 

and  for  this  reason  these  two  orders  are  rich  in  ornamental  garden] 

aecies.    Both  tho  roses  and  tho  buttercups  abound  in  stamens; 

id,  from  what  we  have  seen  in  the  poppy,  it  should  bo  oxpectod  that 
doubling  would  be  easy  in  such  planta    The  examples  of  doubIed| 
flowers  in  these  two  families  are  so  familiar  that  no  fiv  "  .m- 

ment  nee<l  be  made.    Among  the  hardy  cultivated  ro-  i-x- 

ample,  it  is  rarely  that  a  blossom  can  bo  found  not  exhibiting  all 

radations  between  perfect  stamens  and  nnmistakable  petals.    It 

lay,  however,  bo  stated  that  in  a  member  of  the  rose  family 
grown  for  its  fruit — namely,  the  apple— petal-stamens  were  fre- 
quently met  with.  In  the  Tallman  sweeting  variety,  upon  ono 
tree,  the  doubling  was  found  as  frequently  as  one  flower  in  i«u 
Usually  one  stamen  was  transformed,  but  rarely  so  much  so  an  to 
be  distinctly  petaline. 

Tho  abnormities  which  wo  have  been  considoring,  both  ge- 
nerically  and  specifically,  are  rarely  met  M-ith  r  lants  in  a 

state  of  nature.    They  are,  therefore,  transforu in  flowers 

concomitant  with  culture.  It  is  a  well-established  fact  that  cult* 
ure  induces  chnnges  in  those  ]-  '  "  '  '  '  '  nt  is  CQlti« 
vatc*l  and  it  might  bo  adde<l  ti-  .  ;  i^ecaoae  < 

this  response.  Varieties  of  any  cereal  differ  mostly  in  tho  grain; 
beets,  carrots,  and  turnips  in  the       *  i        •  _    . 

in  tho  fruit;  and  so  on.    In  iv 
plants  grown  for  their  flowers  should  vary  most  it:  ^^flCI&a• 

A  plant  when  under  cultivation  )  ■:    ^  ^  ■•  — — -    '  ^  _ 

ditiona  which  obtaui  in  tho  wil" 

Broo  strugglo  for  lifo  which  h»  cVGrywLcre  in  pr\7gr> 
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feral  plants.  In  other  words^  the  cultivated  plant  is  living  an 
umatnral  existence ;  stimulated  by  man's  careful  attention  and 
ided  by  his  will,  it  yields  to  the  demands  of  its  guardian.  Va- 
ions  quickly  arise  under  such  fostering  conditions,  and  such 
F^s  as  are  advantageous  to  man  are,  if  possible,  i)erpetuated 
m.  Tliis  perpetuity  in  many  instances  can  only  be  accom- 
plished by  non-sexual  methods,  as  by  cuttings,  graftings,  etc.,  and 
.1 — fore  follows  that  the  seeding  process  is  either  ignored  or 
1  against.  With  their  energies  all  turned  in  some  other 
el,  plants  may  in  time  cease  to  develop  seed. 
A  flower  of  the  showy  sort  we  may  consider  as  the  product  of 
o  great  forces  or  groups  of  forces — namely,  that  which  is  within 
it,  and  for  the  lack  of  a  better  term  may  be  called  the  con- 
L  ahiliiy  of  the  plant ;  and  those  forces  which  act  from 
Uhoiit,  and  are  included  in  the  general  term  envirtyninenL  The 
ief  factor  in  this  last  or  external  force  is  the  modifying  influ- 
ice  of  insects,  due  primarily  to  irritation.  For  example,  the  lily- 
wer  in  its  wild  state  has  reached  its  present  condition  because 
le  mother  plants  and  their  insect  attendants  have  worked  to- 
er  to  pro<luce  a  structure  that  is  admirably  adapted  to  the 
needB  of  each.  It  is,  it  seems  to  me,  not  asking  too  much  of  any 
one  who  is  a  disciple  of  evolution,  even  in  its  mildest  form,  to 
conceive  that  the  simplest  wind-fertilized  flowers  were  the  first  of 
all  floral  structures  to  appear  in  the  far-away  geologic  times.  In 
tho«e  early  ages,  provided  that  we  base  our  reasoning  upon  what 
^  iaseen  to-<lay,  it  is  easy  to  understand  that  out  of  the  foliar  struct- 
^^^■1  there  were  evolved  the  primitive  ovary  and  the  ante- Adam-  , 
^^PRtamen.  That  ancient  ovary  might  stand  in  striking  contrast 
HiHth  the  simple  pistil  of  a  pine-cone  or  leaf  serration  of  a  cycas, ' 
'and  *"  )nding  stamen  was  perhaps  only  a  slight  modifica- 

tion u  leaf.    But  out  of  these  primitive  essential  organs 

came,  by  slow  but  by  an  ever-advancing  adaptation  to  the  sur- 
ing  world,  the  wonderful  combinations  of  color,  odor,  and 
which  we  see  in  the  more  complex  floral  structures  of  the 
t  day. 
All  the  conspicuous  parts  of  the  flower  outside  of  the  essential 
i^rgans  are  for  the  purpose  of  securing  a  transfer  of  pollen  from 
e  stximen  of  one  flower  to  the  pistil  of  another.    This  process  of 
i>5S-fertJlization,  as  has  been  abundantly  shown,  is  an  advantage 
the  off»*pring,  which  are  stronger  and  therefore  better  able  to 
with  surrounding  rivals.     Therefore,  any  change  in  floral 
dure,  however  slight,  bom  of  accident  as  some  would  say,  or 
le  roisnlt  of  an  inward  impulse  to  improve,  is  one  step  toward 
of  perfect  adaptation  between  a  plant  and  its 
'    inr  as  the  sexual  elements  are  concernefl,  this 
od  joatment  seems  to  be  that  of  wide  separation,  and  accord- 
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ing  to  this  view  we  Oncl  an  explanation  for  the  actual  separatiol 
upon  different  plants  of  stamena  and  pistils  in  dif^  *' 
in  different  flowers  in  monceciaus  plants,  and  their  , 
ration  in  all  cases  when  the  stamens  and  pistils  in  i^ricci  tiui 
mature  at  different  times  (dicogamy).    Again,  there  is  a  lougl 
of  plants  in  which  wide  fertilization  is  secured  by  one  flower  hav^ 
ing  long  stamens  and  short  pistils,  and  another  of  the  s. 
with  short  stamens  and  long  pistils  (dimorphism).     A...... 

all  those  well-defined  plans  for  crossing,  there  are  hundreds  ol 
others  none  the  less  obscure  and  often  vastly  more  ingonioua — 1 
plans  so  well  worked  out  that  the  plant  will  fail  to  produce  see<l8j 
unless  a  particular  kind  of  insect  visits  it.    All  such  speciee 
constantly  striving  to  arrive  at  a  ]jprfeet  adaptation  ht ' 
fiower  and  the  peculiarities  of  its  insect  attendant,     Iii 
plan  for  wide  fertilization  is  so  thoroughly  apparent  along  thtfl 
many  lines,  that  Darwin  expressed  the  condition  in  the  following] 
concise  and  striking  terms ;  "  Nature  abhors  continual  close  fer-J 
tilization." 

The  structure  and  form  of  the  essential  organs,  like  those  of! 
the  floral  envelopes,  have  come  to  their  present  conflition  througbl 
the  prolonged  interaction  of  plant  and  insect.     Now,  at  the  out 
plants  cultivated  for  their  flowers  were  those  already  showy — thail 
is,  those  in  which  the  floral  envelopes  were  conspicuous,  fantastic  J 
or  sweet-scented.     Let  us  bear  in  mind  that  these  showy  wild' 
flowers  became  so  in  competition  with  hundreds  of  other  species.j 
and  underwent  all  the  expense  of  floral  display  for  purely  selfish 
ends.    Each  species  worked  out  the  problem  of  repn-' 
its  own  way  ;  and  it  is  safe  to  assert  that  it  became  aa  ni' 
of  the  life  of  a  wild  rose  to  develop  bright  petals  as  to  form  com* 
pound  leaves  with  large  stipules. 

In  the  historic  development  of  such  flowers  it  may  be  assumi9d| 
that  the  essential  organs  came  first,  and  the  surrounding  par 
appeared  and  were  preserved  as  they  were  found  of  sennce  tc 
the  plant.     As  time  went  on,  additional  stamens  and  pistils  mayl 
have  been  added,  until  the  most  economical  numbcT  of  parts  waal 
reached — if  it  has  been  reached.    The  number  varies  in  many  of  J 
the  wild  species  to-day,  and  especially  in  those  prominent  in  the 
flower-garden. 

It  is  only  fair  to  hold  the  successful  floriculturist  respooaibl 
for  much  of  the  seemingly  stahle  increase  of  display  in  calti« 
vat-ed   plants  over  their  wild   fonna.     Tliis  i-     ' 
tliat  in  freely  given  to  the  horticulturist  who 
for  example,  of  the  strawberry,  by  crosaing,  sc^lection,  etc, 
sibly  at  the  expense  of  ^         <s,  as  seen  ii  r  .» 

late  sorts.    By  grantim  i»ere  is  no 

ing  the  long-e«tablished  tendency  In  the  wild  piaat  to  duroio^ 
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in  the  direction  taken  when  placed  under  the  favoring  conditions 
'  culture. 
Garden  plants  illustrate  with  accelerated  force  the  working  of 
the  nniversjiF  law  of  compensation.     Fruits  not  only  enlarge,  but 
beoon  Hefts.    Therefore,  the  increase  in  the  size  and  other 

mofii  s  in  the  flowers  of  such  plants  as  are  grown  for  their 

oms  is  only  in  accordance  with  a  general  law.    An  augmen- 
:i  of  floral  parts  is  only  a  step  beyond  the  increase  in  size  of 
alreafly  present,  and  may  be  largely  a  matter  of  convenience 
iu  the  arrangement  of  the  parts  in  the  bud.     When  we  remember 
f>'j>^  any  augmentation  in  the  petals,  etc.,  would  be  seized  upon  by 
^iwdoncr,  and  if  possible  reproduced,  the  wonder  is  that  the 
se  is  not  greater  than  it  is.     It  is  not  claimed  that  such  an 
lentation  is  a  dire«:t  advantage  to  the  plant,  any  more  than  is 
'  exaggerated  size  of  a  cabbage-head  or  the  thick,  rich  pulp  of 
ipe,  especially  when  the  cabbage  splits  open  and  falls  apart 
I  own  weight,  or  the  grape-pulp  monoix)lize8  the  whole  sub- 
ace,  and  no  seeds  result.    When  the  guiding  hand  of  man  is 
Irawn,  cultivated  plants  soon  or  late  tind  their  way  back  to  a 
le  condition  called  the  natural  form,  and  are  again  able  to 
:)po  wnth  their  neighbors,  depending  entirely  upon  the  conditions 
endant  upon  the  wild  state. 

The  point  that  now  calls  for  our  attention  is  the  development 
one  floral  organ  out  of  another  widely  differing  from  it  in 
ppwirance.  Augmentation,  wo  have  seen,  is  to  be  expected,  but 
letamorphosis  usually  brings  surprise.  The  unnaturalness  of 
irises  in  part  from  the  constancy  of  organs  in  wild  plants,  and 
leral  impression  that  a  manifest  difference  in  structure  and 
must  indicate  dissimilar  origin  of  the  parts.  All  of  the  vari- 
'  '■  '.er  are  now,  as  before  stated,  generally  consid- 
^lowths  from  the  stem,  and  in  a  state  of  nature 
number,  size,  shape,  color,  etc.,  depend  upon  the  service  of 
ch  in  the  economy  of  the  plant.  In  origin  and  early  growth, 
lierefore,  there  is  no  microscopic  difference  between  the  sepals, 
Btalfi,  stamens,  aud  pistils.  As  shown  at  the  beginning  of  this 
Eiper,  by  taking  the  whole  range  of  wild  plants,  it  is  not  difficult 
fiml  all  gradations,  from  the  outermost  8ei)al  to  the  central  pis- 
If  these  various  parts  have  a  common  origin — namely,  in 
it<3  cellular  outgrowths  afterward  connected  with  the  primary 
\  by  a  vasctdar  cord — the  wonder  is  that  each  type  is  adhered 
Wo  cloisely  in  the  wild  forms,  and  the  surprise  should  be  that 
ader  the  modifying  conditions  of  culture  more  striking  combi- 
^tions  are  not  found.  The  petals  (that  is,  the  inner  whorl  of 
-'i  and  the  «tann.>ns  (the  outer  circle  of  ess(^ntial 
lie  boundaries  bt'tween  the  two  primary  divisions 
the  complete  flower.    It  is  here  that  tlie  line  of  separation  is 
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most  frequently  broken,  and  especially  in  those  flowers  having  an 
indefinite  number  of  stamens  and  petals.  In  such  plants  in  the 
wild  state  there  is  usually  no  established  uniform  number  for 
itiier  of  these  parts,  and  it  may  be  that  they  vary  aa  circum- 
"fltauces  determine.  In  such  cases  it  seems  niore  natural  to  sup- 
pose that  one  ^ves  place  to  the  other,  than  that  there  is  an  inde- 
pendent development  of  a  new  part.  However^  when  we  come 
to  the  cultivated  plants,  this  seeming  chasm  between  petals  and 
stamens  is  bridged,  and  the  difficulty  now  turns  u])on  deciding 
whether  a  certain  organ  is  more  or  less  stamen  ■'  -  *!il. 

As  seen  from  both  a  physiological  and  morj  .,  A  ]>oint  of 
view,  the  pistil  is  considered  the  most  highly  differentiated  part 
of  the  flower,  the  stamen  next,  petal  next,  and  sepal  legist.  Under 
the  conditions  obtaining  ^vith  the  cultivated  rose,  stamens  are  lee8 
important  than  petals,  and  probably  less  easily  produced.  Ins;t4^d 
of  the  slender  filament  surmounted  by  the  two  lobes  of  the  anther, 
bearing  thousands  of  exj^ensive  pollen-grains,  there  is  a  brood, 
loose-celled,  showy  petaL  When  a  stamen  is  replaced  by  a  petal, 
it  is  naturally  termed  retrograde  metamorphosis.  In  the  roMj,  as 
in  many  other  cultivated  plants,  all  gradations  may  be  found, 
from  a  normal  stamen,  with  a  slight  colordine  along  one  side  of 
the  slender  filament,  to  the  perfect  petal,  whicli  may  have  a  small 
notch  at  the  tip,  marking  where  the  anther  might  have  been.  So 
long  as  the  demand  for  self-propagation  is  met  in  other  ways,  th© 
tendency  to  produce  seed  may  be  overcome,  and  the  plant  spends 
its  energies  in  the  formation  of  showy  blossoms,  possibly  losinflr, 
for  the  time  at  least,  the  power  to  ripen  seed.  If  tli 
power  of  the  rosarian  is  now  withdrawn,  while  at  the  - 
the  stimulation  of  high  culture  remains,  the  inference  is  not  un- 
warranted that  the  retrogression  would  continue  so  far  that  no 
flowers  develop.  It  may  be  that  the  so-c4illed  green  roses  some- 
times met  with  furnish  solid  ground  for  such  a  view.  At  any 
rate,  they  are  forcible  examples  of  the  throwing  off  of  floral  difi- 

lifies,  and  the  true  nature  of  the  parts  becomo£»  evident  to  the 
most  skeptical. 

Rosaceous  flowers  furnish  examples  of  the  simplest  form  of 
doubling.    In  many  others  the  struggle  between  the  two  forces 

ems  to  have  been  more  violent,  and  t}»e  results  ar<  tii 

form,  even  in  the  tsame  flower.    In  some  sj>ecies  the  ,4  o1 

the  stamen  takes  place  above  the  anther,  m  if  the  filament  hod 
become!     '       ^       '  i.>id.    Frequently  M'ji' 

therudii  ^  w  thebaseof  tlie  |' 

midway  upon  one  side,  and  the  other  opposite  it,  the  conuecU' 
having  bn^adeneti  out  i   '      '      '     '       *•    v       ^   »      t- 
usual  to  find  ouo  hulf  < 
contracted,  contorted,  and  bears  an  auUior-lob«  containing  fuii; 
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pveloped  pollen.    In  the  petunia  the  doubling  of  the  flower  is 
'(1  by  a  remarkable  modi6cation  of  the  pistil 
I'iary  flower  is  fonntKl  within  the  ovary.     B0I:- 
havfi  loug  recognized  an  exceptional  developqient  of  the 
^^  hieh  has  been  termed  prolification.    In  this  there  may 
^'ution  of  the  axis  beyond  the  blossom,  and  the  devel- 
>ni6nt  upon  it  of  ordinary  foliage.    The  European  larch  fur- 
ies a  good  illustration  of  this.     Sometimes  an  ordinary  leafy 
?m  extends  upward  from  tlie  center  of  the  cone  for  nearly  a  foot. 
rare  cases  leafy  branches  have  grown  out  from  the  free  or 
1os»om  end  of  pears,  and  buds  and  long  branches  have  arisen 
rom  the  centi»r  of  a  rose.    In  the  petunia  this  prolification,  if  we 
rcall  it  saeh,  assumes  the  form  of  a  small  and  much-contorted 
er.     Repeated  examinations  of  normal  flowers  fail  to  show , 
\y  unusual  structure  to  the  pistil.     It  is,  therefore,  associated! 
rith  the  doubling  process  in  the  petunia.     Instead  of  the  end  of 
ae  flond  axis,  which  terminates  at  the  base  of  the  single  centrally 
itnated  pistil,  remaining  as  such,  it  develops  into  another  flower, 
id  this  within  the  ovary  of  the  primary  blossom.     Just  why  we 
liould  have  this  peculiar  form  of  prolification,  or  any,  in  fact,  is 
[)t  for  us  t-o  d»3cide.    The  ordinary  forces  which  would  construct 
rniul  flower  have  been  thrown  into  confusion,  and  retrogradaj 
Imorphoses  and  floral  prolification  have  resulted.    In  fact,  it 
seems  evident  that  out  of  the  substance  ordinarily  producing  a| 
capsule  of  petunia-seed  has  been  formed  in  the  same  ovary  an 
^amalgamation  of  stamens,  petals,  and  a  rudimentary  pistil.     In 
iiort,  the  tendency  to  petaliuo  display  does  not  stop  with  the 
imens,  but  invades  the  pistil,  and  transforms  it  as  already  do- 
cnbe<i. 

After  doubling  has  once  become  established,  and  the  tendency 
i  an  hereditary  trait,  it  still  remains  true  that  surrounding  con- 
itions  may  favor  or  modify  it.  It  is  well  known  that  among  I 
rild  plunt-s  the  absence  of  favoring  surroundings  will  hasten  the 
eriod  of  reproduction,  and  even  augment  the  yield  of  fruit. 
rith  doubled  flowering  plants  it  may  be  that  they  strive  toward 
biesame  end,  but  fall  short  because  of  non-reproductive  t^nden- 
^es  developed  in  them  by  long-continued  culture  for  their  showy 
jwore  only. 


A  ucLATioNSHip  between  the  flon  of  euttem  Aaia  and  of  eastern  North  Amer- 
ica WM  pointed  out,  as  to  Japan,  by  Dr.  Ana  Ota;  thirty  years  ago.     It  has  been 
fDostnitod  nuce  bj  di^covorioa  nf  new  ^peoicH  alike  in  both  region^  bat  ihey  have 
bMD  for  the  tDO«t  port  nniinportant  bcrbit.     Greater  force  ia  now  given  to  the 
by  tho  diaoovory,  by  Dr.  Aat^ustinc  ITenry,  that  the  Chinese  and  Ainerirnn 
tlUp-tr^M  are  idcntir.ttl.    The  discovery  is  sigaiHcont  in  that  it  givos  evidence  tliab 
I  rtimotea  of  eaEit^m  America  aud  of  China  have  oontiuaed  to  be  alike  einoo  tb« 
ry  period*  • 
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TELPHERAGE  m   PRACTICAL  USB. 

Br  FSEDEKIK   A.   FESNAIB. 

AVAST  field  of  application  which  electricity  is  only  ju«l 
toring  upon  is  the  transportation  of  freiglit  and  pnsspn|i 
Tho  ufiG  of  electric  motors  for  propelling  passenger-cars  on  stn?t»t 
railways  may  b«  said  to  have  passed  through  the  experimental 
age  into  the  domain  of  connuorce.    Tliere  are  roails,  using  uue 
or  another  of  four  or  five  different  systems,  in  operation  or  ii 
pn>cess  of  construction,  in  all  parts  of  the  Unite*]  States,  and  nev 
contracts  are  frequently  heing  amiounccil.     Nothing,  IjoweverJ 
has  bijea  accomplished  in  this  country  in  the  direction  of  carry- 
ing freight  by  electricity.    But  a  system,  called  ** Telpherage,"  haul 
been  worke*!  out  in  England,  which  is  esjK«cially  adapted  to  take] 
the  place  of  horses  in  carting,  as  they  arf  ulrcudv  ImIult  disi.Joofi 
from  the  propelling  of  cars. 

Telpherage  may  be  reganled  as  adevchjjjmeiiL  ul  what  uii^ullf 
in  England  the  "  wire-rope  haulage"  system,  by  which  freight  isij 
conveyed  in  buckets  suspended  by  a  grip  from  an  elevateti  wfc 
cable.  For  distAnr.ea  of  a  few  hundred  feet,  an  inclineil  cable^i 
down  which  loa4lod  buckets  suspendi'd  on  traveling  wheels  movej 
by  their  own  weight,  has  also  been  used.  The  telpher  systeE 
resulted  from  a  union  of  the  joint  inventions  of  Profs.  W.  E.| 
Ayrton  and  John  Perry  with  those  of  Prof.  Fleeming  Jenkiu,] 
Prof.  Jenkin  ha<i  had  in  mind  forsouie  time  the  idea  of  propelling  I 
Lij6liH;trically  a  continuous  stream  of  light  trains  without  attend-J 
^nts  along  an  elevated  single  rope  or  rail,  which  should  bt»  ahsol 
the  conductor  of  the  electricity.     He  had  not  sol%'ed  the  problem] 

preventing  automatically  these  trains  from  running  into  onoJ 
lother,  when  he  ren<l  an  account  of  the  plan  for  dividing  elec-j 
rically  the  nibbed   conductor  of  electric  railways  int  ns, 

devise<l  by  Profs.  Ayrton  and  Perry, and  described  by  '  ..uer 

in  a  lecture  at  the  Royal  Institution,  London,  toward  the  cIo«e  i 
1882.     This  plan,  designed  to  prevent  leakage  of  ♦' 
furnished  an  absolute  block,  cutting  otT  the  power 
from  any  train  whenever  it  approached  too  clum)  to  thu  ond 
front  of    it.      At  Prof.    '     '  '    '  "stion,  ;*  *         '        w 

en terfnl  into  by  these  tilt  wid'^Th-  in- 

pariy  "  was  soon  afterward   formed,  to  bring  their  system  int* 
pnurtiuil  u;w.     ExiMTimental  work  nrried  i>n  for  over 

yoiirs  on  the  estate  of  Mr.  Melt<(n  i.  ..  tiie  clmirman  of  Use 

company. 

Various  details  of   r---  *- ■   *• •  — ■    "•,.-.i..l    ..vi    iu   tU^ 

_     [triments,  and  at  tlv  *>  wftU  «i/-j 

ciontly  dovelopc* '  >ut  iu  practical  operaLujiu    Arrangomenli 
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rerv  made  with  the  Sussex  Portland  Cement  Cumpany  for  build- 
|)  ■       '        :.,  e^rry  clay  from  the  clay-pits  on  Lord  Haraj>- 

■  ^  !idi%  in  Stissex,  to  the  Glynde  Railway  staiiou. 
lilo  tbia  vork  waa  in  progress.  Prof.  Jenkin  diod,  and  was 
V  '  ^erof  the  Telpherage  Company  by  Prof.  Perry, 

tion  the  line  was  completed.  It  was  pnt  in 
koperation  October  17, 1885.  Tlie  general  appearance  of  the  Glynde 
Itelpher  lino  is  shown  in  FIk-  K  a-ud  the  following  description  of  it 


-4^- 
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Flo   T.— Paut  op  tbb  Trlpbxb  Link  at  Ultkhc, 

'  iff  hft.sod  tipon  lo<'tur*'.s  (lelivered  by  Prof.  Jenkin  and  Prof,  Perry. 

The  structure  consists  of  a  lino  of  posts,  eighteen  feet  high  and 
|ftlxty-»ix  feet  apart,  witli  cross-heads  eight  feet  long  at  the  top. 

Instead  of  a  cable,  as  used  in  the  wiro-roi)e]iaulage  system,  it  waa 
L  found  blotter  to  have  round  steel  rods,  three  quarters  of  an  inch 

thick,  running  from  post  to  post  for  the  buckets,  or  "  skeps,"  to 
'travel  on.  The  ends  of  the  rods  are  fastene<1  to  cJist-iron  saddles. 
I  Ab  the  train  of  skeps  runs  on  a  single  rail,  a  double  track,  or  two 
IliDHft  of  rods,  can  be  sapport<^d  at  the  two  ends  of  the  cross-hewis 
[on  the  single  line  of  posts.  As  wouM  he  expected,  these  slender 
[rods  sag  somewhat  under  the  weight  of  the  loaded  skeps,  but  the 
[train?*  an*  made  of  the  length  either  of  one  span  or  two  spans,  so 
[that  the  jiart  of  the  train  coming  up  out  of  the  depression  is 
Ihelpetl  rtt»  hy  the  weight  of  the  part  just  going  down  into  it.  The 
l«44v  ikes  the  mechanical  resistance  but  little  more  than  is 

w.  ,..  -  (i  in  hauling  a  train  of  the  same  weight  along  a  rigid 
c?k,  while  the  use  of  Hexible  rods  enables  the  road  to  be  liuiltj 
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L  the  other  side  are  kept  up  to  the  proper  tension.  The  compen- 
iition  gc<ar  consists  of  a  chain  attiichwl  to  iho  en*l  of  n  rod,  which 
are  ia  uot  bolte<l  to  the  saddle,  and  running  down  to  a  levor 
id  weight  bwneuith  the  track.  Thowo  gears  keep  the  tension  of 
hi>  tckIs  uniform  in  spite  of  varying  hmds  and  temperature;  on 
lit*  line  at  Qlyndo  the  tenaion  is  two  and  a  quarter  tons.  While 
'♦'  was  htMiig  constructed.  Prof,  Perry  discovered  that  the 
of  rt  rod  conhi  be  determined  very  simjdy,  by  setting  it  to 
ibrating,  and  counting  the  vibrations  in  a  quarter  of  a  minute. 
A  on  the  Glynde  line  consists  of  an  electric  locomotive 

d  ■  live  or  tc^n  skeps,  in  the  latter  ciise  the  locomotive  be- 

in  the  middle  of  the  train.  The  skeps,  are  spaced  evenly  and 
nmowhat  widely  apart,  being  connected  by  poles  fourteen  feet 
img,  in  order  to  distribute  thu  weight  of  the  loaded  train  over  a 
<ierable  length  of  the  rail,  which  allows  the  track  to  be  light 
U'iirrespondingly  cheap,  and  in  order  also  to  have  the  train  of 
)rf»per  longtli  to  make  the  necessary  electrical  connections  as 
pa.sstts  from  «puti  t,ii  si>aTf.  The  poles  are  attached  to  the  buck- 
\Xs  bj  a  hook-and-<*ye  coupling,  easily  detached.  Each  skep 
ppiglui  one  hundre<l  and  one  pounds^  and  holds  about  two  hun- 
lr»-Hl  an«l  tiHy  pounds  of  dry  clay.  The  cross-piece  connecting 
le  two  wheels  is  of  w(xxl,  so  that  the  bucket,  being  suspended 
;>ni  this  by  a  hanger,  is  insulated  from  the  line,  and  may  be 
1  without  any  shock  being  felt.  An  empty  train  at  Glyndo 
.ivel  to  the  cluy-field  where  the  track  slopes  down  so  as  to 
>riug  tlio  Rkepft  nearly  to  the  level  of  the  ground.  A  laborer 
^  a  key  and  stops  the  train,  the  skeps  are  then  filled,  the 
\V  H.uched  again,  and  the  train  starts  off. 

At  ihe  railway  siding  the  train  does  not  stop.    The  buckets 
above  the  middle  of  the  cars,  into  which  the  clay  is  dumped 
Automatically  by  the  handle  at  the  bottom  of  each  bucket  atrik- 
an  arm  projecting  from  a  post.     Any  kind  of  a  loafl,  such  2ws 
I  of  grain  or  logs,  may  be  hung  from  the  hangers  by  replacing 
bncketa  by  bands,  or  a  seat  holding  two  passengers  may  be 
tituted  for  the  bncket,  which  woultl  allow  of  twenty  passcn- 
being  ilrawn  by  one  locomotive.     For  passenger  lines,  how- 
ever. Prof.  Perry  says  that  it  would  be  found   probably  more 
to  use  a  stiff    rail   rather  than  the  ilexible  rod.     A 
■i;  led  skep,  fcuggestod  by  Mr.  Horace  Darwin,  has  Iwen 

iven  practical  form  by  Mr.  (Jordon  Wigan.    A  train  of  these 
^kepe  moves  with  less  friction  and  u*  more  flexible,  so  that  it  goes 
}imd  carve«  more  rwidily  than  a  train  of  the  two-wln?H3lo<l  ckeps. 
.  Wigan  has  also  designed  a  one-wheeled  hx;ouiotive. 
^"         '        w  of  the  "tandem  locomotive,"  which  is  tlie  form 

.IS  shown  in  Fig,  W, 
ThiB  consists  of  a  Reckenzaim  motor,  With  the  necessary  ^ear- 
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TA»rDta  LocoaoTivv 
(untl  view;. 


ing^  <lriving- wheels,  eUu     The  locoraotivo  is  siispendod  by  two" 

wheals,  Q,  which  have  rubber  tires.    The  electrical  cm 
iiig  through  iho  motor  tlrivos  it  at  the  rate  of  sixt-een  - 

seventeen  hundred  revolutions  a  minnta, 
and  the  power  is  transmitted  by  th         - 
wheels  A  and  B  to  a  second   hoi , 
shaft  on  which  is  a  chain-wheel,  F.     A 
chain  going  ix>und  this  wheel,  and  roiindi 
two  chain- wheels  at  C,  C,  causes  the  Iwc 
driving-wheels  iif  the  locomotive  to  n>tate^ 
Various    forms   of   grip  and    frictioii-i 
gearing  locomotives  have  \ymu  devised  hj) 
the  staff  of  the  Telpherage  Company,  hut] 
it  was  found  that  the  simple  lr»comotive 
repi^esentod  in  the  figure  conld  go  quit 
remlily  up   inclines  as  steep  iis  one  foot 
rise  in  tliirtuen  ;  no  gra<Jes  so  steep  fis  thijij 
\v(»re  needed  at  Qlynde,  honoe  the  mor 
elaborate  macliines  were  not  put  in 
there.     Prof.  Perry  is  confident  that  the 
simple  locomotive  would  be  effective  oal 
grades  Jis  steep  as  one  in  ten,  if  the  rail  be  kept  quite  dry.     It  was| 
found  tluit  the  weight  of  the  locomotive,  which  is  not  much  greiiXur 
than  that  of  one  of  the  loadwl  skeps,  with  the  aid  of  the  rublH^r] 
tires  produces  enough  friction  on  the  rail  for  the  propulsion  of] 
the  train.    In  the  wet  season  of  the  yi^\ar  the  rubln^r  tire-s  will  last] 
only  a  fortnight,  hut  in  dry  wcvvther  their  life  is  much  longer. 
StiU»  oven  on  the  wettest  days  the  locomotive  purfi'"n>^  ii**  wr.rl- 
quite  well. 

It  was  feared  at  first  that  trains  near  the  engine-houst'  would « 
move  much  faster  than  those  which  were  farther  away.     But  thiaj 
difficulty  is  prevented  by  an  electrical  governor  attached  totaack 
locomotive.    In  Fig.  4,  D  is  the  sfn-ond  shaft.,  and  W  W  are  the  twi 
weights  of  a  centrifugal  governor^  which  are  lield  ordinarily  in  |>o-l 
sition  near  the  axis  by  means  of  the  spring  S.    When  the  weights 
fly  njwirt  to  the  dotted  positions  "W  ami  W,  thoy  draw  the  levt*r 
into  the  dotted  position  and  break  the  metallic  contacts  at  c,  »o_ 
that  no  electricity  can  be  received  )>y  the  motor.    But  no  spark  xn 

made  at  c,  because,  after  the  contact  is  hroken  there,  a  '-  •■ *inn| 

of  small  rcHistiince  is  conlinneil  for  a  short  tinae  at  rt,  b*  ^vt 

carbonK,  or  a  piece  of  carbon  and  a  piece  of  iron,  one  of  wiuch  is 
compelled  by  a  spring  U>  follow  the  other  for  some  di*-*  *'■"-'  \i 
the  contact  be  sud<hudy  broken  when  the  motor  is  \\\  r- 

enteon   hun<ir*Hl   r<n  ■  w  miiiutu^  the  el* 

remain  cut  off  ntitil  t      ,  ,      A  t»f  the  moU»r  \\\i..  .    ., 

to  about  fiftrfen  hundnH],    Thi*  [lOKitioti  of  thn  gnvomAran 
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poiivo  nuiy  be  seen  in  Fig.  *^,  im<ler  the  motor.  While 
ling  a  steep  grade  the  current  will  be  oti  for  almost  the 
iole  tiaac;  while  descending  such  a  grade  it  will  be  off  alto- 
|r ;  on  level  stretches  it  may  bo  on  for.  say,  a  quarter  of  the 
time  of  running.  This  plan  avoids  all  waste  in  switches  or 
bWrposed  resistances,  and  the  current  cut  off  by  each  governor  is 
nail  to  injure  the  dynamo. 

at  since  a  train  when  going  down  a  steep  incline  is  liable  to 
|@l  up  too  great  a  8i)eed,  even  without  its  motor  receiving  any 
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tricity,  the  locomotive  is  provided  also  with  a  brake,  shown 

Fig.  5.     This  is  placed  on  the  sliaft  of  the  motor,  and  the  edge 

it  may  be  seen  in  Fig.  3,  beside  the  cog-wheel  A.     In  Fig.  6, 

V  W  are  two  weights  wliose  centrifugal  force,  up  to  a  speed  of 

ight«^eii  hundred  revolutions  of  the  shaft  A  per  minute,  is  bal- 

lico<l  by  the  springs  S  S,  but  above  that  speed  the  weights  draw 

itward  and  press  the  wooden  brake-bhxiks  B  B  against  the  metal 

Ing  C,  which  is  fix«?d  to  the  frame  of  the  locomotive,  thus  retard- 

ig  the  motion  of  the  train. 

The  method  of  working  telpher  trains  employed  at  Qlynde  is 

■'»•  inventors  call  the  "Cross-over  Parallel  System."    Fig.  6 

jjram  showing  the  electrical  connections  according  to  this 

fStem,  where  an  up  and  a  down  track  are  used.    Each  track  is 

lvide<1  into  sections,  each  span  of  the  ordinary  length  l)eing  a 

sUon.     Alternate  secti<ma  of  each  trac^k,  Ai,  B„  A*,  B4,  etc.,  are 

riually  connected  together  and  Uy  one  pole  of  the  generator 

ctricity  D ;  the  other  sections  are  also  conuocted  together, 

to  the  other  polo  of  the  generator.    The  two  seta  are  well  in- 

btetl  from  each  other.   Only  two  wheels  of  a  train  are  employed 
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for  making  contact,  and  tbe8<»  wheels  are  just  the  length  of  a  9«o 
tion  apart.    AVLen  Uu*  lifa<1intj:  wheel  L  is  on  a  negnlivo       *' 
At,  the  trailing  whet'l  T  is  on  a  [M>sitive  section,  Aj.and  ' 

»o  that  a  circuit  » 
made  between  th( 
poles  of  the  gen- 
erator through  the 
rails,  the  two  con 
Tart  whoc*l3  of  % 
train,  and  a  wire 
connecting  thum 
wheub  through 
the  motor  M  on  the 
locomotive,  which 
thus  receives  its 
supply  of  elec- 
tric energy.  Of 
course,  the  current 
through  the  motor 
is  st<)pi>ed  nud  re- 
versed i^ach  time 
the  contact  wheeU 
l>ass  from  a  posi- 
tive to  a  negalivB 
or  a  negative  to  a 
positive  sectioD,  but  this  makes  no  difference  with  the  direction 
in  which  tlie  motor  runs,  nor  do«,^  it  injure  the  dynamo.  We  can 
cause  the  locomotive  to  run  backward,  however,  by  alt^iriiig  the 
positions  of  the  commutator-brushes  on  the  motor.  In  the  oaae 
of  a  single  tracks  the  positive  sections  Ai,  A«,  etc.,  would  liare  to 
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connected  by  a  lorij?  wire  insT*.';i'i  oi  thruu;:;ti  ttif  ^'■r*jHi,s 
pi  B,»  B4,  etc.  This  system  requires  that  the  sectiour  -luiil  'm\  be 
of  equal  length,  which  is  Mometimes  inconvenient^  as  when  broad 
gorgfxa  have  to  be  crossed,  and  at  curved  |>arts  of  the  1"  ''ut 
this  difficulty  can  be  ovenonic  to  hoiiu*  r^xteiit  hy  f^rw  Ai 

"gra\'itation  section"  longer  than  the  tj- , 

tact  whe(*ls  of  a  train.    This*  section  is  -  -'^i  «  .*.. in- 

ward slope,  so  that  the  weight  r»f  the  tr  i>el  it  ovi?r  the 

part  in  ^hich  it  rec^eivtw  uo  olcctric  euorgy. 


TELPHERAGE  IN  PRACTICAL   USE. 

Pig.  7  shows  how  the  ends  of  the  steel  rods  are  fastened  and 

it^'d  fixjoi  each  other.    The  end  of  one  rod  is  turned  down 

Lil  futitened  to  the  cast-iron  saddle  with  a  nut,  as  shown  at  the 

the  fif^re.    The  end  of  the  next  rod.  A,  is  bolted  to  the 

__l  cap  C,  which  is  insulated  from  the  saddle  by  an  insu- 

Ator  of  vulcanite,  V ;  and,  in  order  that  the  tension  of  the  rods 

hj  not  break  the  vulcanite,  melted  lead  is  run  in  between  the 
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id  the  insulator,  and  between  the  insulator  and  the  cap. 
it  the  metallic  wheels  of  the  skeps  from  short-circuiting 
be  two  sections  as  they  cross  the  tops  of  the  posts,  there  are  insu- 
lted ga])-])ioces,  as  shown  in  this  figure,  on  the  saddles  between 
oh  rod  and  the  next. 

Each  of  the  motors  at  Qlynde  receives  a  power  of  about  fifteen 
idred  watts,  or  about  two  horse-power,  and  as  the  potential  is 
bout  two  hundred  volts  everywhere  on  the  line,  each  motor  re- 
eives  about  eight  ampferes  when  a  train  is  running  at  about  four 
ad  a  half  miles  an  hour.  The  dynamo  used  on  this  line  is  a 
romptoQ  six-unit  "  shunt-wound  "  machine  of  the  Gramme  typo 
iven  by  a  steara-engine.  It  is  evident  that  a  telpher  line  could 
run  with  wator-power,  where  this  is  available,  even  if  the 
Durce  of  power  ia  several  miles  from  the  track. 

Tlie  line  at  Glynde  is  a  little  under  a  mile  in  length.    On  long 
:ies  it  is  expected  that  a  source  of  power  would  be  needed  every 
til  miles,  working  the  trains  for  five  miles  in  each  direction. 

10  advantages  claimed  for  telpher  lines  over  surface  rail- 
1  using  steam  locomotives  are,  first,  the  much  less  cost  of  the 
roa*!  and  equipment.    Thus,  as  the  result  of  the  experience  gained 
-tructing  the  Glynde  line,  it  was  estimated  that  a  similar 
Id  iKt  erected  for  a  total  cost  equal  to  about  six  thousand 
rt^i  including  engine^  dynamoi  track,  and  five  trains,  with 
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locomotives  to  carry  one  hundred  tons  a  day.  'WTiere  rivers  and 
gorges  have  to  be  crossed  and  very  uneven  ground  is  to  be 
passed  over,  no  expensive  bridging  or  grading  has  to  be  done. 
It  is  not  necessary  to  buy  the  land  over  which  the  line  run*; 
only  a  right  of  way  need  be  acquired — for  the  tracks  being  oIik 
vated,  the  road  does  not  interfere  with  the  use  of  the  ground  for 
ririiltural  or  other  purposes.    At  Qljmde  this  coij  '^n 

impoi'tant  one,  and  the  fact  of  the  tracks  bein^;  ...  — u-d 
also  important  for  the  reason  that  sometimes  in  winter  some  of 
the  fields  over  which  the  line  passes  arc  several  feot  deep  in  wat^. 
The  presence  of  au  electric  line  of  conveyance  may  be  an  actual 
convenience  for  agricultural  operations;  for  a  root -cutter,  a 
learing-machine,  a  thrashing-machine,  a  ciri    '  in 

ther  agricultural  machinery,  may  be  driven  b;>  uill 

electro-motor  to  the  macldne,  and  connecting  it  by  wires  with  tha 
rods  of  the  line. 

A  train  of  ten  loaded  skeps,  on  a  road  of  flexible  rods  such 
has  just  been  described,  weighs  about  two  tons,  yet  lines  can 
jj4esigned,  especially  when  stiff  rails  are  used,  that  will  cany 
Imost  as  heavy  loads  as  desired.    Yet  telpher  lines  are  especially 
applicable  where  the  traffic  is  not  large  enough,  or  the  difiiculties 
of  construction  are  too  great,  to  make  an  ordinary  railroad  profit- 
able, and  where  the  goods  would  be  conveyed  in  carts  or 
pack-horses.    Prof.  Perry  estimates  that  on  a  railway  the  coet  oi 
unsporting  freight  is  about  Id,  per  ton  per  mile,  if  there  ia 
ifficient  amount  of  traffic;  that  on  a  telpher  line  the  cost  is  fro: 
\d.  per  ton  mile  to  3i<Z. ;  whereas  cartage  can  not  be  ;      '' 
at  much  less  than  Is.  i)er  ton  mile,  and  pven  at  this  i.  _ 
the  cost  of  constructing  the  cart-road  and  keeping  it  in  repair  ii 
left  out  of  account.    Telpherage  is  claimed  to  bo  superior  to  Th« 
wire-rope  haulage  system  in   its  ]K)wer  to  turn  sharp  cornere 
with  ease. 

It  was  reported  in  the  spring  of  last  year  that  tht?  Glyndr?  lino 
had  given  every  satisfaction  under  continuous  working  for  over 
three  years,  and  that  negotiations  were  in  pro^n'csa  for  the  erec- 
tion of  telpher  lines  biHh  in  England  and  abroad.  Among  the 
contracts  then  recently  made  was  one  for  two  lines  in  Cornwall, 
for  the  carriage  respectively  of  one  thousand  and  five  hundred 
t(jn8  of  tin  ore  a  week. 

In  regard  to  possible  applications  of  telpherage  Prof,  Perry 
has  said :  "  As  w«  have  it  at  t   it  will  not       *     '  i  ^e* 

fnl  in  bringing  ore  from  i'  ut  it  i«  ea.^.  ra 

telpher  line  which  will  load  or  unload  a  veseiol  which  i«  unable 
omecloso  {<.   ^  *     "  -       '    "  ... 

wo  can  I 

ming  down  into  the  liold  of  a  veasel,  running  up  aga&n> 
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Mning  back  to  land.  •  .  .  We  hare  at  present  very  modest  aims. 

I  sB. .  '  '      .  fer  for  some  time  to  simply  develop  lines  like  the  one 

•t  G  but  1  am  quite  sure  Uiat  iu  future,  when  more  capitwl 

than  we  havo  had  at  our  command  is  employed  to  develop  the 

eysieza,  we  shall  have  trains  of  skeps  passing  down  empty  into 

coal-mines  and  along  the  workings,  to  be  filled  by  the  men  as  they 

dig  the  coal  from  the  face,  coming  bturk  to  the  bottom  of  the  pit, 

and,  moving  up  a  vertical  rod,  passing  on  to  the  ordinary  lines  at 

the  anrface,  and   then  without  stopping,  except  perhaps  to  be 

•ng  along,  shunted   from  point   to  point  by  men 

;.--.-. :ied,  who  will  know  what  to  do  with  each  train  by 

t  t  upon  it,  until  they  will  eventually  reach  the  door  of  the 

^  liO  is  to  use  the  coaL     The  immense  amount  of  worry 

•  has  been  in  the  development  of  telpherage,  even  as  we 

cow  Bee  it,  shows  me  that  its  grandest  developments  can  not  come 

in  my  own  time ;  but  that  it  must  come  in  the  long  run  ;  and  that 

telpherage  will  be  a  general  system  of  distribution  of  goods  is  a 

^t  which  is  &xed  in  my  mind  so  securely  that  no  amount  of 

disappointment  or  worry  can  remove  it." 


COMMERCIAL  GEOGRAPHY  OF  SOUTH  AMERICA.* 

Bt  OEOKOE  G.  CHISHOLil,  ¥.  K.  0.  S. 

'HIS,  the  smaller  half  of  the  New  World,  has  at  least  four 
fifths  of  its  area  within  the  tropics,  and  hence  yields  chiefiy 
epical  proflucts ;  but  here  as  elsewhere  the  temperate  area,  relo- 
Ively  to  its  extent,  furnishes  a  greater  abundance  of  commercial 
Hpommotlities,  and  it  is  in  this  part  of  the  continent  that  the  rate  of 
increase  in  the  production  of  such  commodities,  and  the  develop- 
ment of  means  of  distribution  for  thorn,  are  now  most  rapid,  and 
Coropean  immigration  is  most  constant. 

The  lofty  chains  of  the  Andes,  on  the  west  side  of  the  conti- 
&nt,  form  an  important  climatic  barrier.     In  the  latitudes  in 
rhich  the  trade  winds  prevail  they  arrest  the  moisture-laden 
winds  from  the  Atlantic,  draining  the  moisture  out  of  winds  that 
already  been  jjartly  drained  in  their  course  over  the  conti- 
i  farther  east    The  Andes  also  constitute  a  great  obstacle  to 
ommunication  between  the  east  and  west  coasts.    There  is  as  yet 
railway  that  completely  crosses  any  part  of  them,  though  there 
railways  which  reach  a  height  of  upward  of  fourteen  thou- 
»nd  feet  i>efore  attaining  the  table-lands  between  the  principal 
mlns  of  these  mountains. 

*  From  Ihe  autlior's  Quvlbook  of  ComiDcrcial  Cioogr&pti;,  reccatl;  published  by  Long- 
,  Grv«s  &  C».,  LAJuduo  uid  New  Tutk. 
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Some  of  the  mighty  riverB  to  the  east  of  the  An<lo«  form  oxc 
jient  water-ways.  The  Orinoco,  in  the  north  of  the  c-  '' 
lavigable  for  steamers  contiuuounly  for  nearly  a  thou 
The  Amazon  is  navigable  without  interruption  to  the  base  of  thfl 
Andes,  a  distance  of  twenty-six  hundred  miles  from  its  montl 
and  six  thousiiud  miles  of  navigation  are  afforded  by  the  main 
stream  and  its  tributaries.  Many  of  these  tributaries,  howeverj 
have  their  na^dgable  course  greatly  obstructed  by  falls  iv -^ 
ids.  The  value  of  the  uavigation  of  the  Amazon  is  din^ 
by  the  paucity  of  population  and  products  in  the  region  throi 
which  it  flows  and  by  the  similarity  of  the  products  in  nearly* 
whole  of  its  navigable  course.  The  inland  water-way,  which 
already  of  most  importance,  and  likely  to  remain  most  useful  Ic 
commerce  in  the  future,  is  that  from  north  to  south  fonnwl  bj 
the  upper  Paraguay  and  the  lower  Parana,  a  water-way  which 
is  uninterrupted  from  near  the  source  of  the  former  rivvr,  ami 
which,  like  the  Mississippi,  brings  hot  and  temperate  elimatcis 
into  direct  commimication.  Its  chief  drawback  is  the  extreme 
shallowness  of  its  estuary,  the  Rio  de  la  Plata,  or  River  Plata. 

The  population  is  still  very  scanty,  probably  not  more  than 
thirty  millions.  Whites  of  pure  blood  form  only  from  two  t< 
three  tenths  of  the  whole,  negroes  about  one  tenth,  and  tho  t^ 
maLnder  either  native  Indians  or  people  of  mixed  race;  so  that  on 
the  whole  the  Indian  element  still  largely  predoininat^iji  Thfl 
white  population  in  Brazil  is  of  Portuguese  origin,  and  Per 
guoso  is  there  the  official  language ;  but  elsewhere,  except  in  Gui^ 
ana,  the  whites  are  mainly  of  Spanish  descent,  and  Spanish  is  tha 
official  language. 

Brazil  is  an  empire*  which  secured  its  independence  of  Portug 
in  1822,    In  size  it  is  the  rival  of  the  Unite<l  Stni'  '    ' 

Only  a  limited  area  has  been  turned  to  account  l 
Even  the  area  which  travelers  in  Brazil  deem  it  possible  to  bring 
under  cultivation  at  some  future  time  is  but  a  small  f-    ^  M 

the  whole.  The  equatorial  valley  of  the  Amazon  is 
deuso  forests.  Close  to  the  coast,  that  trends  in  a  southeo^tijrlj 
direction,  stretch  ranges  of  mountains  which  cut  off  the  A*^ 
moisture  from  the  region  behind.  TMs  regi<:>n  is  made  up 
of  low  table-lands  (canipos)  with  a  sterile  6*>il.  Nortli  uf  aboai 
20' south — that  is,  throughout  the  broader  part  of  th«  ('■^'•■t" 
south  of  the  forests — these  cavipos  are  considered  fit  for  i 
but  pasture.  There  remains  nevertlieless  an  area  in  the  soulL- 
small,  indeed,  compared  ^nth  the  extent  of  tho  empire,  but  yel 
between  four  and  five  limes  the  size  of  Gr^nt  Britain — inwhic 
there  are  many  fertile  districts  st.ill  unsettled^  and  a  c  >il^ 
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nt  of  theifle  in  latitudes  fit  for  European  settlers.  Till  recently 
tice  of  slavery  has  deterred  free  immigrants  from  settling 
se  prorinc>e«  in  which  the  institution  was  most  firmly  estab* 
{thD«*e  growing  tropical  products),  but  since  1871  it  has 
in  process  of  abolition,  and  it  was  entirely  abolished  in  18S8. 
QriMt  efforts  are  hence  being  made  by  the  Brazilian  Government 
to  ttttrfl'  "^^rants  to  those  districts  in  which  a  substitute  for 

slaro-lal'  >  'St  needed.    Immigrants,  chiefly  Italian  and  Port- 

nguese,  are  now  arriring  in  thousands.  In  the  southernmost 
noes,  where  slavery  was  never  very  general,  Gennan  and 
colonies  have  existed  for  many  years.  Railways  are  so  far 
mo«t  nam4)rons  in  the  coffee  region  of  BraziL  Of  the  projected 
railwBjTB,  one  of  the  most  important  is  that  designed  to  avoid  the 
rapids  of  the  Afadeira,  but  for  which  steamers  would  be  able  to 
ascend  to  the  base  of  the  Bolivian  table-land. 

Tlio  capital  of  the  empire  is  Rio  Janeiro,  which  is  also  the 
chief  wsajtort,  and  the  principal  outlet  for  the  coffee  region.  Its 
bor  is  admirable  ou  account  of  its  commodiousness  and  safety, 
delightful  on  account  of  its  beauty.  The  second  port  of  this 
region  is  Santos,  farther  south,  Bahia,  or  San  Salvador,  and  Per- 
namboco  are  the  seaports  of  the  region  producing  sugar,  cotton, 
and  tobacco;  Para,  Maranham,  and  Ceara,  those  of  the  region 
yielding  forest  products  —  rubber.  Brazil-nuts,  cabinet  and  dye 
woods,  together  with  cacao  and  sugar.  The  ports  of  the  temper- 
Ate  region  proilucing  animal  products  are  Rio  Grande  do  Sul, 
otas,  and  Porto  Alegre,  all  of  which  are  accessible  only  to  ves- 
of  small  draught  (under  eleven  feet),  on  account  of  a  bar  at 
le  entrance  to  the  shallow  lake  on  which  they  all  stand. 
Colonial  Guiana  consists  of  three  portions — one  British,  about 
equal  to  Great  Britain  in  size ;  one  Dutch  (Surinam) ;  and  one 
Blench  (Cayenne).  Cultivation  of  plantation  products  (chiefly 
fugar-ciuie)  is  almost  confined  to  the  British  and  Dutch  colonies, 
and  in  these  to  a  strip  of  lowlands  along  the  coast  and  the  river- 
banlcs — a  strip  partly  below  sea-level,  and  protected  by  ombank- 
menta  In  British  Guiana  Demerara  is  the  chief  sugar  district. 
The  laborers  are  negroes,  mulattoes,  and  coolies.  In  British  Gui- 
ana a  rich  gold-field  lies  on  the  banks  of  the  Cuyuni  in  the  west, 
but  it  has  lotlg  remained  nnworked  on  account  of  claims  being 
to  this  portion  of  the  territory  by  the  government  of  Vene- 
A  rich  gold-field  is  reported  to  have  been  recently  discov- 
on  the  borders  of  Dutch  and  French  territory.  Cayenne  is 
the  French  as  a  place  of  deportation  for  Aiab  con\'icta 

lela,  a  republic  in  the  north  of  the  continent,  consists 

E?fly  of  the  basin  of  the  Orinoco.    People  of  Spanish,  Indian, 

negro  descent,  all  now  free,  make  up  the  bulk  of  the  jjcpida- 
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tion ;  and  tho  majority  are  settled  on  a  small  area  of  highland 
valleys  in  the  northwest^  where  branches  of  the  Andes  Btrikal 
northeastward,  and  then  eastward  parallel  to  the  coast.     The^ 
staple  product  is  coffee;  but  cacao,  cotton,  tobacco,  and  sugar, 
besides  other  tropical  products,  are  grown.    Gold  in  the  east  and 
copper  in  the  west  are  inipoi-tant  minerals.    The  plains  {Uancs) 
Orinoco  are  devoted  to  cattle  and  horse  rearing,  an  industry  j 
le  time  much  more  flourishing  than  now.    Tho  chief  inland! 
towns  are  Caracas  (tho  capital)  and  Valencia,  which  are  situated] 
in  inland  valleys  from  eighteen  hundred  to  thret^    '  *  '»*et 

in  height,  and  are  connected  by  rail  with  their  i^ 
ports.  La  Quayra  and  Porto  (Puerto)  Cabello.  Ciudad  Bolivar, 
on  the  Orinoco,  the  navigation  of  which  is  free  to  all  nations^ 
may  also  be  ranked  as  a  seaport,  being  accessible  to  sea-going 
vessels. 

Colombia  is  a  republic  with  a  similar  population  to  that  of 
Venezuela,  settled  chiefly  in  the  upper  parts  of  the  valleys  of  the  \ 
Cauca  and  M agdalena,  where,  in  consequence  of  the  great  eleva- 
tion, the  grains  of  temperate  climates  are  grown.    In  the  law- 
lands,  on  the  other  hand,  rice  is  grown;  and  it  is  so  generally! 
eaten  by  tho  people  that  a  deficiency  of  this  commodity  has  to  be 
made  up  for  by  import.    The  mineral  wealth  is  groat,  and  gold, 
silver,  and  precious  stones  take  a  leading  plac«  among  the  exporta,] 
which  include  also  Peruvian  bark  and  plantation  j"  -.     Thd] 

great  channel  of  communication  is  the  Mugdalena,  •  i^^  navi-l 

gable  for  steamers  without  interruption  as  high  as  Honda,  bat 
on  account  of  a  bar  at  its  mouth  is  connect'Od  with  the  sea  by  a 
short  canal  running  westward  to  Cartagena,  and  a  railway  from 
Barranquilla  to  another  seaport  nearer  the  mouth  of  tho  river. 
The  Panama  Railway  (from  Colon  or  Aapinwall  in  tho  north  to 
Panama  in  the  south)  and  the  Panama  Canal  belong  to  Colom* 
bian  territory.  Bogota,  the  capital,  is  within  five  degrees  of  tho 
equator,  but,  in  virtue  of  its  situation  at  the  height  of  eight  thou- 
sand feet  above  sea-level,  enjoys  a  healthy  climate,  with  a  temper- 
ature like  that  of  a  perpetual  spring, 

Ecua*ior  is  a  republic  chiefly  south  of  the  equator,  but  whieh 
owes  its  name  to  the  fact  that  its  capital,  Quito,  is  almost  under  i 
that  line.  Quito  lies,  like  Bogota,  between  two  chaina  of  tho  J 
Andes^its  elevation  being  b»*tween  nine  and  ten  thoosaud  f eot  i 
The  only  seaport  is  Guayaquil,  whence  cacao,  grown  ou  tho  west*  j 
em  lowl-i    '  1.    At  present  com r  '       '     "*" 

between  >       _     ,  i  the  capital,  but  a 

two  towns  is  now  in  progress.    To  £cuador  belong  dii^  oi* 

p#go6p  or  Turtle  Islands,  a  group  situated  on  thett^Uttiur,  auuot 
•even  hundred  miles  to  the  want, 

Peru,  a  republic  lying  to  the  iouth  of  Ecuador,  ha«  a  popnl^ 
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Ion  of  about  throe  millions,  at  least  half  of  whom  are  pureln- 

ianSw     It  19  composed  of  three  zones:   1.  A  rainless  coast  strip, 

ETtilize^l  only  here  and  there  by  rivers  from  the  Andes,  which 

kfford  the  means  of  irrigation  for  sugar  and  cotton  plantations 

snded  by  Chinese  coolies,    2.  The  sierra,  or  valleys  and  table- 

inds  of  the  Andes.    On  one  of  the  table-lands  lies  (partly  in 

olivia)  Lake  Titicaca,  the  largest  lake  in  South  America,  at  the 

of  twelve 'thousand  five  hundred  feet  above  the  sea.    At 

i  height  even  barley  seldom  ripens,  and  the  only  regular  food- 

~"  I  derived  from  a  native  plant  called  quirioa  (wholly  unlike 

lis).    3.  The  Moutafia,  the  region  on  the  eastern  slopes  of 

Andes,  containing  the  head-waters  of  the  Amazon,  a  region 

&ly  covered  with  impenetrable   forestw,  of  which  the  most 

product  is  Peruvian  bark.     The  capital  of  the  country  is 

unhealthy  city  on  the  coast  strip,  a  few  miles  from  its 

^allao. 

Tho  chief  exports  are  sugar,  cotton,  nitrate  of  soda,  and  llama, 

icufia,and  sheep's  wool;  the  first  three  derived  from  the  coast^ 

ho  last  from  the  sierra.    Apart  from  nitrate  of  soda,  the 

i  woaltli  for  which  Peru  (including  Bolivia  or  Upper  Peru) 

^a«  long  ago  noted  is  at  present  commercially  of  little  impor- 

tiut  projects  are  now  on  foot  for  conferring  renewed  impor- 

them  by  the  laying  of  railways.    Among  the  railways 

ftlnMuly  in  existence  in  Peru  are  two  of  the  most  remarkable  in 

th©  world,  those  namely  by  which  the  table-lands  of  the  Andes 

are  n-Ached,    One  of  these  is  the  Lima-Oroya  Railway  (not  yet^ 

jmplotv^l),  which  attains  in  its  passage  through  the  western 

chain  of  tho  Andes  a  height  of  fifteen  thousand  six  hundred  feet. 

Phis  railway  it  is  proposed  to  continue  northward  to  Cerro  de 

Pasco,  where  there  are  immense  deposits  of  silver-ore,  though  the 

lilver-mines  have  been  inundated  for  half  a  century.    These  it  is 

Pliroposed  to  reopen  and  work  scientifically.     The  other  Andes 

V  is  from  the  southern  seaport  of  Mollendo  to  Puno  on  Lake: 

a,  and  this  line  it  is  now  proposed  to  continue  northward* 

>  Cuzco,  the  ancient  capital  of  Peru.    The  value  of  this  line  has 

■  bc^en  greatly  increased  by  the  establishment  of  stearalniat 

►n  Lake  Titicaca  and  the  river  Desaguadero,  the  outlet 

oiinecting  that  lake  with  Lake  Aullagas  in  Bolivia.    Another 

ulway  project  which  has  the  prospect  of  being  carried  out  is  one 

Mr  a  line  southward  from  Lima,  to  be  afterward  continued  up 

thv  Andes  to  Huancavelica,  where  there  are  rich  deposits  of  quick- 

'lilver.     It  is  likewise  proposed  to  bring  the  Montafia,  now  almost 

completely  shut  off  from  externa!  commerce,  into  connection  with 

I  outside  world  by  the  laying  of  roads  in  the  north  to  the  Ama»J 

In  this  district  cotton  and  coffee  plantations  have  alread] 

started  with  success. 
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Bolivia  is  a  republic,  now  entirely  inland,  occupjring  the  brofti* 
est  i)art  of  the  table-land  of  the  Andes,  with  a  montafla  to  tbtf 
east.  Its  population  is  about  two  millions,  incluaivo  of  about 
eight  hundred  thousand  uncivilized  Indians.  Even  the  civili2«d 
population  is  mainly  of  Indian  origin.  The  commnuication^  of 
Bolivia  with  Peru  and  Brazil  have  already  been  reforrc<l  to,  Tbo 
capital  of  the  country  is  Sucre,  on  the  part  of  thii  '  uiii 

drained  to  the  east.    La  Paz  is  the  chief  town  on  the  i .sni 

of  Lake  Titicaca.    The  silver-mines  of  Potosi,  which  made  Pem 

valuable  a  possession  to  the  Spaniards,  belong  to  this  6tate> 
d  are  still  pro<Juctive,  though  in  a  greatly  diminished  degree. 

Chili,  a  republic,  possesses  the  whole  of  the  coast  strip  south 
of  Peru,  together  with  the  L^lands  that  fringe  tli  '  V.xig 

part  of  Tierra  del  Fuego  aud  both  sides  of  the  ^  .  iaa 

except  in  the  extreme  east.  The  northern  i)ortion  of  the  country 
is  a  continuation  of  the  desert  strip  on  the  coast  of  Peru,  aud  is 
valuable  solely  for  its  mineral  products — guano  (near  tlie  coast 
from  the  frontier  to  about  21i°  south),  nitrate  of  soda,  or  cubic 
niter,  as  it  is  also  called  (in  the  same  latitudes,  but  farther  in- 
land), gold,  silver,  and  copper.  Copper  is  even  more  abundant 
further  south,  along  the  base  of  the  Andes,  uorth  and  sf^uth  of 
Coquimbo,  Silver  is  also  found  more  abundantly  to  tlio  south  of 
Copiapo,  The  middle  portion  of  the  territory  (between  about  33' 
d  38°  south)  contains  the  bulk  of  the  population,  wl  l^r 

ibout  two  million  five  hundred  thousand  in  all.    Theau  .ral 

products  are  mainly  wheat,  barley,  and  southern  fruits — similar* 
in  fact,  to  those  of  Spain,  which  hiis  a  clima'  '  Mug  tliat  of 

the  more  populous  parts  of  Chili.    Notwitl  hat  whites 

l^redominate  in  this  republic  (instead  of  Indiiuis  and  half-brwds 
as  in  most  of  the  others),  agriculture  here  also  is  generally  in  a 
backward  condition,  except  in  some  parts  of  tlio  north,  where 
there  are  some  admirable  irrigation  works.  In  the  more  thickly 
peopled  part  of  the  country  there  are  several  hundred  mH-  -^ 
railway. 

The  capital  of  the  country  is  Santiago,  and  i*  J 

paraiso,  on  a  fine  bay  looking  to  the  north.     Hore  ir  -  .  -ho 

great  bulk  of  the  imports,  but  since  the  greater  part  of  the  ex- 
ports consists  of  mineral  pnjduce,  chi»»fly  nitriite  of  »<>' 
and  guano,  the  northern  port  of  Iquiquo,  whonoo  m- 
nitrate  and  guano  is  shipped,  has  the  largest  sharv  in  Ibo  itxpuri 
ade,Vri:         "  *  ^        ^  ''  '       "  th- 

port  I 
and  other  agricultural  produce  form  the  chiuf  exfiorUs.     Tb« 
lf»afling  i  '     are  ma i;*'     ' —  *       .t  i    .        „i   _.  i  jp^n^    Th^ 

Unitei]  i.  i  recei\'  l  takes  the 

first  place  in  tiie  imix>rt  trade,  Uermauy  and  France  following 
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ind  eontribnting  together  a  share  about  equal  to  that  of  Great;  ^ 
There  is  a  considerable  import  trade  in  cattle  and  other 
im&lis  from  the  Argentine  Republic  across  the  passes  of  the 
B,  but  the  export  trade  by  these  routes  is  very  scanty.  The 
chieily  used  are  those  near  the  latitude  of  Santiago,  the 
illo  and  the  Uspallata  passes — the  former  nearly  fourteen 
loosand  feet  in  height,  the  latter  about  five  hundred  feet  less. 
rait  of  Magellan  is  stormy  and  washed  by  strong  tides, 
aco  difficult  of  navigation,  so  that  sailing  vessels  still  pre- 
er  the  equally  atormy,  but  for  them  less  dangerous,  route  round 
up©  Horn,  in  the  south  of  Tierra  del  Fuego. 

The  Argentine  Republic  comprises  a  territory  of  more  than  a 
)ilUon  square  miles,  with  a  population  of  about  four  millions, 
lis  territory  consists  mainly  of  a  vast  plain  sloping  down  to  the 
Ithmtic  from  the  Andes,  and  other  lofty  mountains  in  the  west 
ad  northwest.  It  extends  from  within  the  tropics  to  the  south 
the  continent,  embracing  the  eastern  half  of  Tierra  del  Fuego, 
jd  thus  includes  a  great  variety  of  climate.  The  districts  in 
ch  tlie  population  is  most  considerable  and  most  rapidly  In- 
eing  are  chiefly  those  in  the  neighborhood  of  the  estuary  of 
Plata  and  along  tho  right  bank  of  the  lower  Parana,  where 
there  are  not  only  the  greatest  facilities  for  commerce,  but  where 
klao  the  climate  is  most  favorable  to  production  and  best  suited 
people  of  European  stock.  The  provinces  to  which  this  de- 
*ription  applies  ai'o  Buenos  Ayres,  south  of  tho  estuary;  Santa 
f\  on  tho  right  bank  of  the  lower  Parana;  Cordoba,  to  the  west 
E)f  Santa  F*5;  and  Entre  Rios, '*  between  the  rivers "  Parana  and 
Cniguay,  Tho  climate  here  is  that  of  the  warmer  temperate  lati- 
ics,  generally  with  an  ample  rainfall.  Toward  the  interior  tho 
linfall  generally  diminishes,  and  irrigation  becomes  necessary 
cultivation.  It  is  more  abundant,  however,  in  the  neighbor- 
hood of  the  northern  mountains,  at  the  base  of  which  there  are 
»ugar  and  other  tro].ncal  or  sub-tropical  plantations.  The  plain 
extending  eastward  from  these  mountains  to  tho  river  Paraguay 
^fl  mainly  a  region  of  open  forest,  and  is  inhabited  at  present 
3st  soli'ly  by  a  few  tribes  of  wandering  Indians.  It  is  known 
ill  Gran  Chaco,  or  *'  great  hunting-groimd/' 
Of  late  years  the  Argentine  Republic,  together  with  the  neigh- 
:o  of  Uruguay,  has  been  undergoing  a  rapid  develop- 
;  ir  to  that  of  the  United  States  and  Canada.  They  are 
receiving  streams  of  agricultural  settlers,  but  in  this  southern 
are  mainly  from  southeni  Europe  (Italy,  Spain,^ 
ice).  The  Spanish  an<l  French  imniigrants  in* 
elude  A  ia^ge  proportion  of  Basques,  who  are  found  to  be  among 
colonists  in  these  regions.  In  the  thirty  years 
<l  of  a  million  immigrants  entered  tho  country, 
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and  in  eAcli  of  the  tlirea  yeara  188G  to  18S8  the  numher  tonsider< 
ably  exceeded  one  hundred  thousand.  The  branch  of  agriculture 
mostly  pursued  by  these  immigrants  is  not  tillage,  as  in  the  north* 
em  region  of  European  immigration,  but  the  rearing  of  live  stock 
(chiefly  sheep  and  cattle).  Tillage,  however,  is  receiving  greater 
attention,  especially  in  the  agricultural  colonies,  wliich  have  been 
planted  in  large  numbers  since  1856,  principally  along  the  banks 
of  the  Parana;  and  the  result  of  this  is  soen  in  the  rising  export 
of  wheat  and  maize.  The  cultivation  of  maize  is  not  at  present 
nearly  so  extensive  as  the  climate  of  the  settled  districts  admits 
of,  which  is  chiefly  due  to  the  want  of  a  market  for  tho  produce; 
but  there  is  reason  to  believe  that  its  cultivation  might  be  profit- 
ably stimulated  by  the  establishment  of  the  '*  pork-packing  "  in- 
dustry on  the  same  basis  as  in  the  United  States. 

The  chief  export  is  wool.  The  natural  facilities  for  inland 
commerce  afforded  by  the  Paraguay  and  lower  Parana  have  been 
mentioned  ;  and  here  it  may  be  added  sea-going  vessels  can  ascend 
the  Parana  to  Rosario,  that  the  Parana  is  likewise  na^ )  '^r 

steamers  above  the  confluence  of  the  Paraguay  as  far  a-<  __  .  :ait 
of  the  Argentine  frontier,  that  steamers  can  ascend  the  Unigttay 
River  on  the  eastern  frontier  as  far  as  the  falls  which  occur  in 
about  Sli"*  south  (at  the  Umgayan  town  of  Salto),  and  that  ««!- 
going  vessels  of  fourteen  or  fifteen  feet  draught  can  reach  as  high 
as  the  Uruguayan  town  of  Paysandu.  The  Pilcomayo,  on  tha 
northern  frontier,  is  navigable  for  two  hundred  and  forty  miles» 
and  the  Rio  Negro  in  the  north  of  Patagonia  affords  three  hun- 
dred miles  of  navigation  through  a  region  deemed  a  few  yeaw 
ago  scarcely  fit  for  settlement,  but  which  is  now  being  rapidly 
stocked  and  settled  along  the  whole  course  of  the  river.  Pata- 
gonia, the  territory  south  of  the  Rio  Negro,  is  mainly  a  stony 
desert,  but  recent  explorations  have  shown  that  it  embraces  a 
considerable  amount  of  fertile  land  along  the  base  of  the  And^e, 
On  the  coast  of  this  territory  there  has  long  been  a  Welsh  colony 
at  Chubut,  in  latitude  43",  where,  among  other  things,  wheat  is 
grown. 

As  in  the  United  States,  railways  are  being  rapidly  extended 
to  promote  the  commerce  on  which  the  immigration  dopvnds. 
The  Argentine  Republic  is  the  part  of  South  '  i  in  which 

railway  construction  has  beou,  and  still  is,  m'  .<\    Thuro 

are  projects  for  no  less  than  throe  railways  across  the  Andes  iutu 
Chili.  Of  these  the  farthest  advanced  is  the  contiT-  •*•  -^  ^  ?ho 
railway  from  Buenos  Ayres  to  Mendoza  across  the  I  -a. 

The  capital  of  the  republic  it*  Buenos  AjTt^a,  which  n 

the  River  Plate,  and  is  at  the  same  time  the  chief  sea]  •  y- 

ing  on  about  one  third  of  the  shipping  of  the  republic.  o- 

ion  would  probably  be  larger  if  it  were  not  for  the  dtUt^uv^* 


mun 


neea  of  the  port,  ^rhich  is  one  of  the  chief  hindrances  to  the  devi 
opment  of  Argentine  commerce.     At  present,  in  consequence 
lh«  rapid  silting  up  of  the  River  Plate,  large  vessels  have  to 
iChor  ten  miles  from  the  city,  and  have  not  only  to  load  and^ 
ood  with  the  aid  of  lighters,  but  in  certain  states  of  the  river 
largo-wheeled  carts  have  to  be  employed  to  convey  goods  and 
passengers  from  the  lighters  to  the  wharves.     Great  harbor- 
works  are  now,  however,  in  progress  with  the  view  of  providing 
A  navigable  channel  to  large  docks  that  are  to  be  constructed 
close  beside  thu  town.    Lower  down  the  estuary  a  new  capital  for 
the  province  of  Buenos  Ayres  has  been  founded  under  the  name 
'f  La  PlatA,  and  a  jtort  with  docks  and  a  navigable  channel 
lowhere  less  than  twenty-one  feet  in  depth  has  here  been  pro- 
idcd. 
Uruguay,  a  republic  lying  between  the  estuary  of  the  La  Plata 
And  Brazil,  has  a  similar  surface,  climate,  and  population,  and 
milar  industries  to  the  neighboring  provinces  of  the  Argentine 
public,  and  is  now  being  as  rapidly  developed.    Among  the 
railways  there  is  one  avoiding  the  rapids  of  the  Uruguay  River 
bove  Salto,  and  there  is  one  in  progress  connecting  Salto  Tsith 
e  capital.    Having  a  greater  rainfall  on  the  whole  than  the 
Jnoro  populous  districts  of  the  Argentine  Republic,  Uruguay  rears 
olativeiy  to  area  more  cattle  than  the  latter  country  ;  and  of  the 
mo  million  two  hundred  thousand  animals  that  were  annually 
laughtered  in  the  two  republics  for  the  making  of  proparationaj 
f  mc'wt,  on  the  averageyof  the  ten  years  1876-18S5,  about  fifty-fiv< 
cent  were  slaughtered  in  Uruguay.    This  industry  has  made 
'the  small  towns  of  Fray  Bentos  and  Paysandu,  on  the  Uruguay,] 
ell  known  throughout  Europe.    Among  the  countries  Bharingl 
n  the  commerce  of  Uruguay,  the  United  Kingdom  has  the  first! 
lace  both  in  imports  and  exix)rts,  supplying  on  the  average  of 
he  years  1878-1885  nearly  twenty-nine  per  cent  in  value  of  the 
imports,  and  receiving  about  twenty  per  cent  of  the  exports. 
The  capital  of  Uruguay  is  Montevideo,  which  has  an  excellent 
harbor. 

Paraguay  is  an  inland  republic,  lying  mainly  between  the 
Paraguay  and   Parana  Rivers,  with  a  very  sparse  population, 
hiefiy  of  native  Indians.    Its  chief  export  product  is  the  so-called 
'araguay  tea,  or  mai^.    Tobacco,  timber,  and  skins  are  also  ex- 
ported. 

The  Falkland  Islands,  situated  to  the  east  of  the  Strait  of 
Magi^llan,  belong  to  the  British.    They  have  a  dunij>,  foggy  cli- 
mate^  aufl  are  largely  covered  with  peat,  but  are  inhabited  by  a 
mall  number  of  settlers  engaged  in  the  rearing  of  sheep  and  cat- 
Tlioy  are  frequently  visited  for  repairs  and  supplies  by  ves- 
that  have  made  the  passage  round  Cape  Horn, 
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SKETCH  OP  MATTHEW  FONTAINE  MAURY. 

MRS,  CORBIN,  Lieutenant  Maury's  daughter  and  >i'— -  her, 
invokes  for  her  father  the  reverence  of  the  whoi  zed 

world  ;  for,  she  says  in  her  Life,  "  the  best  part  of  his  life  wan  d^ 
voted  to  the  performance  of  services  which  conferred  benefits  OQ 
the  seafaring  class  of  all  countries,  while  the  ideas  to  which  be 
first  gave  birth  have  since  borne  fruit,  and  are  likeljf  to  be  useful 
to  the  whole  human  race."  She  adds  that  "in  Maunr  wo  bave 
two  characteristic-s,  each  valuable  in  itself,  but  which  almost  inva- 
riably produce  gi-eat  results  when  they  are  combined.  Ho  wm 
endowed  with  extraordinary  powers  of  application  and  unflagging 
industry  in  working  out  the  driest  details.  But  he  also  possMsed 
.  vivid  imagination,  so  that  the  dry  bones  of  his  new  science  wero  wL 
idowed  with  life  and  interest  by  the  magic  touch  of  his  duscrip-  fl 
live  pen.  It  was  Maury  who  created  the  science  of  the  physical 
geography  of  the  sea,  and  gave  that  impetus  to  its  study  which, 
in  other  hands,  continues  to  produce  results  alike  of  pnictical  and 
speculative  impc»rtancc." 

Matthew  Funtaixk  Mattrt  was  born  in  Spottaylvania  Coun- 
ty, Virginia,  January  24,  1806,  and  died  in  Lexington,  Vo,,  Feb* 
ruary  1,  1873.  He  was  descended  on  his  father's  side  from  two 
families  of  Huguenot  exiles,  already  connected  by  marriage  before 
they  left  France,  who  settled  in  Virginia  in  1711.  His  father  wm 
the  sixth  son  of  the  Rev.  James  Maury,  an  "  "   •  :,'ymatt 

andteacher  of  Albemarle  County,  Virginia,  V  ,  )Unong 

his  pupils  three  boys  who  afterward  became  Preaideuta  of  Iha 
Unit*Hl  States. and  fiVQ  signers  of  the  Dtr'  *  u  of  IndepeodmiciiL 
This  sc'holar  appears  to  have  been  aire.:  rested  in  tho  great 

Northwest,  and  his  speculations  respecting  tiie  Missouri  Rivor,  the 
Western  mountains,  and  the  rivers  beyond  them,  then  hardly 
known,  greatly  impressed  his  piipil  Jefferson,  who,  when  he  bfr- 
came  President,  secured  the  dispatch  of  the  oxpcilition  of  Lowia 
and  Clark. 

When  young  Matthew  was  in  his  fifth  year  the  family  remorcd 
to  Tennt'sseo,  neitr  Franklin,  wbero  they  lived  the  life  of  early 
attlers  in  a  now  country,  Hui  first  ambition  to  become  a  malbe- 
aatician  was  excited  by  an  old  cobbler  **  who  used  to  send  tho 
shoos  home  to  his  ciistomcrs  witli  tl 

little  a!*8  and  j/'s."    A  fall  from  a  trti ^  _        , 

his  back  was  injured,  for  a  time  at  k^ast  i^eriously,  stnsms  to 

marked    '  ^       '■*     ^    ' 

pennant  i     ^ 

Academy,  of  which  tbo  Kev.  J.  VL  Ut«y.  afterward  ProteeUuil 
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Episcopal  Bishop  of  Tennessee,  and  William  C.  Hasbrouck,  were 
he  teachers. 

In  1825  he  obtained,  through  the  Hon.  Sam  Houston,  a  mid- 
sipman's  warrant  in  the  United  States  Navy.     His  father,  not 
*;g  the  career  to  which  this  pointed,  while  not  forbiilding, 
Uj  countenance  him  in  accepting  it.    Ha\nng  thirty  liollars 
^hich  be  hxui  earned  by  doing  tutor's  work  in  the  academy,  young 
went  on  his  own  account  for  the  East.     There  was  no 
academy  then,  and  he  went  on  shipboard  at  once.    He  soon 
bovred  that  his  mind  was  set  upon  mastering  the  theory  and  prac- 
Bce  of  his  profession.    "  It  is  related  by  some  of  his  companions 
that  period,"  says  Mrs,  Corbin,  '*  how  he  would  chalk  diagrams 
spherical  trigonometry  on  the  round-shot  in  the  quarter-deck 
enable  himself  to  master  problems,  while  pacing  to  and 
ing  and  repassing  the  shot-racks  on  his  watch."    With  an 
Id  Spanish  work  on  navigation,  he  pursued  the  double  object  of 
•LC  the  Spanish  language  and  adding  to  his  stock  of  nautical 
t  ion.    His  first  voyage  was  to  England,  in  the  Brandy  wine, 
conveyed  General  Lafayette  home  to  France ;  his  next  was 
!  Vincennes,  round  the  world.    On  this  voyage  he  constructed 
A  lunar  tables  and  prepared  himself  for  examination. 
^tiring  his  next  cruise  of  four  years  on  the  Falmouth,  Dol- 
phin, and  Potomac,  beginning  in  1831,  Maury  conceived  the  idea 
hia  current  and  wind  charts ;  observed  and  began  to  study  the 
iienon  of  the  low  barometer  off  Cape  Horn,  con- 
^C'  ito  wrote  his  first  scientific  paper — for  the  Ameri- 

can  Journal  of  Science ;  and  began  to  prepare  for  the  press  a  work 
"i:^ation,  for  which  he  had  been  several  years  collecting  the 
..    It  was  published  in  1830,  was  favorably  noticed  in  Eng- 
jd,  and  was  used  as  a  text-book  in  the  United  States  Navy. 
Maury  next  received  an  appointment  as  astronomer  and  hy- 
rograi»her  on  the  South  Sea  Exploring  Expedition,  which  was  to 
out  under  Commodore  Catesby  Jones,  and,  preparatory  to  it, 
ijticed  in  the  use  of  the  telescope,  transit  instrument, and  tlieodo- 
wl  but.  Captain  Wilkes  succeeding  to  the  command,  he  resigned, 
Jer  to  permit  the  new  commander  to  select  his  own  associates. 
ras  theu  assi^ed  the  duty  of  making  surveys  of  Southern 
rbore.    While  traveling  on  leave  of  absence  from  this  work, 
\  leg  V      '     ken  by  the  overturning  of  a  stage-coach,  whereby 
^Wtt8':  i  from  active  service  for  several  years.    The  mis- 

Drtune  is  regarded  by  his  biographer  as  having  been  a  "blessing 
idiflgoiBe'*;  for  it  catised  his  mind  to  turn  more  intently  to  the 
dentific  side  of  his  work,  and  thus  contributed  indirectly  to  the 
itfulness  of  thought  by  which  his  after-life  was  distinguished, 
^  of  articles  on  naval  reform  and  kindred  subjects,  cu- 
,  i  from  the  Lucky-Bag,  published  by  Maury  under 


"*  " 
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the  pen-name  of  Harry  Bluff,  attracted  attention  and  approtal 
Among  the  points  discussed  in  them — most  of  which  were  hrouglit 
up  for  the  first  time — were  the  adoption  of  steam  aa  a  motive 
power ;  ^eat-circle  sailing ;  the  establishment  of  navy-yards  and 
forts  at  Memphis  and  Pensacola ;  the  use  of  blank  charts  on  hoari 
public  cruisers ;  the  Oulf  Stream  and  its  causes ;  the  connection 
of  terrestrial  magnetism  with  the  circulation  of  the  atmospliere; 
and  a  ship-canal  from  the  Ulinois  River  to  Lake  Michigan^  The 
papers  gave  their  author  fame,  and  secured  respect  for  his  opiniou 
on.  naval  questions.  He  was  placed  in  charge  of  the  Depot  of 
Cliarts  and  Instruments  at  Washington,  an  office  which  was  d^ 
veloped  into  the  Naval  Observatory  and  Hydrographical  Depart* 
meut  "  No  man,"  said  S€*nator  John  Bell, "  couLl  have  been  found 
in  the  country  better  fitted  than  Maury  for  this  difficult  duty ;  and 
he  worked  with  the  zeal  and  energy  that  were  expected  of  lunu" 

One  of  Maury's  first  enterprises  in  this  office  was  the  compila- 
tion of  his  wind  and  current  charts  and  sailing  directioas.  He 
had  already,  as  sailing-master  of  the  Falmouth,  in  1831,  observed 
the  want  of  trustworthy  information  concerning  the  winds  and 
currents  encountered  by  mariners.  Ho  then  resolved,  if  he  ever 
had  opportunity,  to  compile  such  information  from  the  store  of 
old  log-books  in  the  Hydrographical  Bureau  of  the  Naval  Depart- 
ment. This  he  now  did,  and  his  charts  and  sailing  directions  were 
furnished  to  the  masters  of  vessels  bound  for  foreign  ports,  who 
in  turn  supplied  the  results  of  their  own  observations.  The  most 
favorable  reports  came  in  of  the  value  of  the  work,  and  it  w« 
illustrated  by  some  then  really  wonderful  incidents. 

The  fact  was  demonstrated  in  American  and  English  jou^ 
nals  that,  by  the  mere  shortening  of  voyages  they  made  possiWo, 
these  charts  effected  a  very  great  saving  in  the  expense  of  com- 
mere©  between  distant  ports.  Testimony  was  repeatedly  borne  to 
their  value  in  the  annual  reports  of  the  Navy  Department  and  of 
congressional  committees.  Secretary  Dobbin  reported,  in  1855, 
that  other  maritime  nations,  appreciating  the  value  of  this  plim 
of  investigation,  had  united  in  a  common  system  of  obsen'ations 
for  its  further  prosecution ;  and  that  it  was  suggested  by  Lieuten- 
ant Maury  that  the  same  system  of  meteorological  research;"" 
extended  to  the  land,  would  afford  for  the  agricultural  interest! 
of  the  country,  and  for  science  too,  results  quite  as  important  a6 
those  which  commerce  and  navigation  have  already  receive<l  froni 
it."  While  analyzing  and  tabulating  these  "  millions  of  observa^ 
tions,"  Maury  wrote  his  Physical  Geography  of  the  Sea,  whicli 
took  rank  at  once  as  a  masterly  as  well  as  a  charming  work,  h 
the  preface  to  it  the  author  attributed  such  success  as  he  had 
achieved  to  the  observance  of  the  rule  "to  keep  the  mind  un- 
biased by  theories  and  speculations ;  never  to  have  any  wish  that 
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[investigation  should  result  in  favor  of  this  view  in  preference 
that ;  and  never  to  attempt  by  premature  speculation  to  antici- 
the  results  of  investigations,  but  always  to  trust  to  the  inves- 
^tions  themselves/'  The  book  mot  a  large  demand  at  home  and 
1,  more  than  twenty  exlitions  having  been  sold  in  England 
t;  sixd  it  was  translated  into  the  French,  Dutch,  Italian, 
nlish,  and  Spanish  languages.  Following  this  came  the  as- 
ttbling  of  the  Meteorological  Congress  at  Brussels,  in  1853,  of 
1  chief  nations  interested  in  commerce,  at  which  a  uniform  sys- 
of  observations  on  land  and  at  sea  was  resolved  upon.  Among 
incidents  of  the  conference  was  a  letter  in  1857  from  Hum- 
It,  "at  the  age  of  ninety  years,"  relating  to  its  results,  and 
Bring  "to  my  illustrious  friend  and  associate  .  .  .  the  tribute 
respectful  admiration.  ...  It  belongs  to  me,  more  than  to 
traveler  of  the  age,  to  congratulate  my  illustrious  friend^upon 
)  course  which  he  has  so  gloriously  opened." 
flieutonant  Maury,  after  returning  from  the  Brussels  Confer- 
9,  pressed  the  scheme  of  co-operation  in  meteorological  obser- 
^ions  on  land.  In  addresses  delivered  at  agricultural  societies 
1855  he  urged  farmers  to  make  daily  observations  of  weather 
aditions  and  the  state  and  yield  of  the  crops,  to  bo  sent  to  him, 
[lilors  were  sending  their  observations  at  sea ;  and  he  advised 
^m  to  seek  from  Congress  measures  for  the  establishment  of  a 
itral  office  where  these  reports  covdd  be  digested  and  the  results 
it  monthly,  weekly,  or  even  daily,  to  all  parts  of  the  country,  so 
it  farmers  could  be  "  warned  of  the  approach  of  storms,  severo 
st.q,  etc.,  that  might  prove  injurious  to  the  crops."  Ho  defined 
proposition  in  an  address  before  the  United  States  Agricultu- 
[  Society  in  January,  1856,  as  a  concerted  plan,  the  idea  of  which 
to  spread  the  network  of  instruments  and  observers  in  this 
gauntry  and  over  other  parts  of  the  world  also,  to  which  he  was 
pured  the  co-operation  of  men  of  science  abroad  would  be  given. 
I  three  3'ears  afterward,  in  an  address  at  Decatur,  Ala.,  as  if 
sing  that  his  serWces  might  become  forgotten,  ho  said: 
ice  notice,  now,  that  this  plan  of  crop  and  weather  reports  is 
thunder ;  and  if  you  see  some  one  in  Washington  running 
fray  with  it,  then  recollect,  if  you  please,  where  the  lightning 
le  from."  The  whole  record  of  Maury's  meteorological  work, 
his  part  in  advocating  this  plan,  were  reviewe<l  by  Senator 
Harlan,  in  a  committee  report  to  the  United  States  Senate,  made 
,  1857.  His  scheme  also  embraced  a  system  of  meteorological 
rations  on  the  Great  Liikes.  Records  had  already  been  kept 
many  years  by  the  army,  to  which,.  Maury  acknowledged, 
lone  we  are  indebted  for  almost  all  wo  know  concerning  the 
latology  of  the  country";  but  he  explained  that  their  value 
Was  retro«i>ectivo ;  while  the  observations  ho  proposed  were  to 
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be  used  for  predictions  and  warnings  of  what  the  veatber  irai 

to  bo. 

As  early  ae  1848  Maury  had  concluded,  from  his  investignUo&ir^ 
of  the  winds  and  currents,  that  a  broad  and  level  plateau — tbt> 
"  telegraphic  plateau  " — existed  at  the  buttom  of  the  ocean  between 
Nevfoundland  and  Ireland,  His  view  was  confirmed  by  the  ditep- 
sea  poundings  that  were  taken  at  his  instance  between  1819  and 
1853 ;  and  early  in  1854  he  reported  to  the  Secretary  of  the  Nary 
thaty  so  far  as  the  bottom  of  the  deep  sea  was  concerned,  a  sub- 
murine  telegraph  between  Newfoundland  and  Ireland  was  prac- 
ticable, A  plateau  seemed  to  have  been  placed  there  espedaQy 
for  holding  the  wires  and  keeping  them  out  of  harm's  way.  Hi« 
%newa  respecting  the  manner  of  constructing  ca^' 
firmed,  both  in  the  behavior  of  the  first  cable,  con.vr 
ently  from  them,  which  failed,  and  the  others,  made  more  in  har- 
mony with  them,  which  were  successful.  At  the  dinner  given  in 
celebration  of  the  arrival  of  the  first  message  across  tlie  Atlantic, 
Mr.  Cyrus  W.  Field  8ai<l,  referring  to  the  enterprise,  "Maury 
furnished  the  brains,  England  gave  the  money,  and  I  did  tb< 
work." 

A  painful  surprise  came  to  Lieutenant  Maury  when  ibo  Naval' 
Retiring  Board,  under  the  act  of  Congress  of  February  JW,  1855, 
placed  him  on  the  retired  list  on  leave-of-absence  pay,  but  with 
out  d«>taching  him  from  the  Naval  Observatory,  Ho  n^i 
the  a^.'t  as  an  indignity.  He  wrote  to  tlxree  of  the  Secretaries  oi 
the  Navy  under  whom  he  had  served  for  expressions  concemini 
his  efficiency,  particularly  inquiring  why  he  had  been  ] 
observatory  instea^l  of  being  sent  to  se-a,  Ex-8ecretai_ 
answered : "  1  consi<lerod  your  services  at  the  National  Observatoi 
of  far  more  importance  and  value  to  the  countrj'  "  '  '* 
than  any  tliat  could  be  rendei'ed  by  an  officer  of  y»>L. 
in  the  time  of  peace.  Indeed,  I  doubt  whetlier  the  li 
navigation  and  of  the  knowlcwlgo  of  the  sea  iu'hioved  1 
fiuperintondenco  of  the  observatory  will  not  contribute? 
an  effective  naval  service  and  to  the  natir>nal  fame  lus  tl 
trophies  of  our  arms."  Mn  John  P.  Kennedy  wrote,  *  .  . 
knowledge  of  the  nature  of  your  scientific  pursuits,  their  naefnl- 
ness  to  the  country-,  and  your  deA'otion  to  th*  ' 
nothing  but  such  an  emergency  aa  left  mo  no  , 
have  induced  me  to  withdraw  you  from  your  labors  at  the  ab«ierTfl 

r  to  ^o  to  sea."    '^T     '" ■ 

.In  the  fi'>l](»v     ^. 
act  of  Congress,  rein»tat<*d  and  promoted  to  tho  male  of  com- 
mandor,  with  '      '   -     -  from  tb-    '  '      ""  '       ' 

Other  »t  -sHfxl  by 

spocial  pai»crs,  included  the  location  of  lighthouses  on  the  FUind« 
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^  Gulf  coasts ;  systematic  observations  of  the  rise  and  fall  of 
tbeTvat^r  in  the  Mississippi  River  and  its  tributaries, -vrith  gauges 
at  all  the  principal  towns;  the  redemption  of  the  "drowned 
lands"  of  the  Mississippi;  navigation  by  great-circle  routes;  a 
|hip-canal  and  railroad  across  the  Isthmus,  which  ho  insisted 
■onld  be  by  way  of  Panama  or  Nicaragua  rather  than  Tehuante- 
peo;  the  establishment  of  a  great  port  at  Norfolk,  Va, ;  and  the 
colonization  of  the  surplus  black  and  other  population  of  the 
South  in  the  valley  of  the  Amazon.  The  Darien  expedition  of 
Lieutenant  Strain  and  Lieutenant  Herndon's  exploration  of  the 
Amazon  were  connected  with  two  of  these  schemes.  The  "  lane 
lite,"  followed  by  some  of  the  transatlantic  steamship  lines, 
Sginated  in  the  publication  by  Maury,  in  1855,  of  a  chart  on 
liich  two  lanes  were  laid  down,  each  twenty-five  miles  broad,  by 
[lowing  which  the  danger  of  collisions  might  be  reduced.  In 
knowledgment  of  the  value  of  the  service  rendered  by  this 
an,  and  by  the  wind  and  current  charts  and  sailing  direc- 
tions, the  merchants  and  tmderwriters  of  New  York  presented 
I  with  five  thousand  dollars  in  gold  and  a  handsome  service 
[silver. 
When  the  Ordinance  of  Secession  was  passed  by  the  Legislo- 
!  of  Virginia,  Commander  Maury  believed  that  his  paramount 
ligation  was  to  his  native  State.  He  accordingly  left  the  serv- 
of  the  United  States  and  identified  his  fortunes  with  those 
^  Virginia  and  the  Confederacy.  There  can  be  no  doubt  of  his 
Minterestedness  in  taking  this  course.  His  merits  and  the  value 
W  his  services  were  generally  recognized  throughout  the  North, 
»tid  he  had  but  recently  given  courses  of  lectures  in  the  principal 
towns  and  cities,  which  were  a  series  of  popular  ovations  to  him. 
In  going  into  the  service  of  the  Confederacy  he  put  himself  under 
Ue  direction,  as  his  immediate  superiors,  of  two  men  who,  as 
lited  States  Senatore,  had  been  prominent  in  opposition  to  his 
tatement  after  he  had  been  put  upon  the  retired  list,  and  who 
said  to  have  been  hostile  to  him  before  the  war  and  through 
Of  the  manner  of  his  leaving  the  service  of  the  United  States, 
h&  said.  May  12, 1801,  in  a  letter  to  a  friend  in  Newburg,  N,  Y,: 
m  only  saw  last  night  the  remarks  of  the  Boston  Traveller  about 
■Dotenant  Maury's  treachery,  his  desertion,  removal  of  buoys, 
M  all  a  lie!  I  resigned  and  left  the  observatory  on  Saturday 
Ift  I'-ith  ult.  I  worked  as  hard  and  as  faithfully  for  *  Uncle  Sam ' 
ip  to  three  o'clock  of  that  day  as  I  ever  did,  and  at  three  o'clock 
turned  everything — all  the  public  property  and  records  of  the 
office— regularly  over  to  Lieutenant  Whiting,  the  proper  officer  in 
liarge*  I  left  in  press  Nautical  Monograf)h,  No,  3,  one  of  the 
valuable  contributions  I  ever  ma^le  to  navigation ;  and,  just 
,  left  it,  it  is  now  in  course  of  publication  there,  though  I  shall 
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jtrobably  not  have  the  privilege  of  reading  the  proof.  ,  .  .  As  fo| 
the  buoys,  I  touched  them  not  I"    The  Gnind  Duko  Coii»tant 
and  Napoleon  III  offered  him  positions  in  Rus»ift  and  Frannft,  rw- 
8jM3ctively,  which  he  decline(L    He  became  a  member  of  a  < 
of  Three  to  assist  the  Governor  of  Virginia,  and  in  Jiui".  1  - 
appointed  Chief  of  the  Seo-coaat,  Harbor,  and  River  I>-  ;       -  ^  oi 
the  South.     He  assisted  in  fitting  out  theMerrimac; 
torpedo  to  bo  used  for  harbor  and  land  defense ;  ajjd  w:i 
in  the  summer  of  1862,  in  mining  the  James  River  below  all  thfl 
(1   ^        '^,  when  he  was  ordered  to  go  to  Europe  to  purchase  torpe^lol 
Mj  il.    During  the  tirst  and  second  years  of  the  war  be  pub*J 

lished  a  series  of  papers  urging  the  building  of  a  navy,  and  o| 
protecting  the  bays  and  rivers  with  small  floating  batteries.  H< 
stayed  in  England,  on  Confederate  business,  till  the  surrender  o( 
Lee,  when  ho  dispatched  a  letter  to  the  Unitetd  States  officer  coc 
manding  the  ajuadi-ou  of  the  Gulf,  declaring  that  he  regarded^ 
liimself  in  the  relation  to  the  United  States  substantiall)'  of  a 
prisoner  of  war.  He  then  offered  his  services  to  Maximilian  is 
Mexico,  and  accepted  the  position  of  Director  of  the  Im|ierL 
Observatory.  A  plan  he  had  conceived  for  the  formation  of 
colony  of  Virginians  in  Mexico  was  accepted  by  Maximilian,  audi 
he  was  appointed  Imperial  Commissioner  for  Colonizatioa,  T1j< 
scheme  "^as,  however,  abandoned  as  eoon  as  Maury  left  Mexico  i 
return  to  England.    His  course  in  this  matter  wjts  n*^'  v©d^ 

by  his  friends,  either  in  Europe  or  in  America.    It  is  ci  tliati 

he  performed  one  groat  service  for  Mexico  during  his  short  car 
there*,  in  introducing  the  cultivation  of  the  cinchona-tree. 

Returning  to  England  in  March,  186G,  Maury  was  given  a  testi^ 
moninl,  by  naval  and  scientific  men,  in  recognition  of  his  scientific 
worth  and  service.  He  was  employed  in  Paris,  by  Najjoleon 
to  instruct  n  board  of  French  officers  in  his  system  of  defuo 
sea-raining.  Returning  to  London^  ho  oj>ened  a  school  of  instnac 
tion  in  electric  torpedoes,  which  was  attended — at  the  expeniw  ol 
their  governments — by  officers  of  the  Swedish,  Dutch,  and  othel 
nations.  At  the  instance  of  Mr,  C.  B.  Richardson,  a  N«w  Yorl 
publisher,  he  undertocjk  a  series  of  geographical  text-books, aayinj 
as  he  went  to  his  task,  "  I  could  not  wind  up  my  career  more  u»(>J 
fully  (and  usefulneHS  is  both  lienor  and  glory)  than  by  helpini 
Bhape  the  character  and  mold  the  destinies  of  the  rising  geni 
tion.'*  He  also  wrote  a  popuhir  book  on  ustronomy,  which 
never  l>een  puhlishe<l. 

In  180S  Maury  received  the  degree  of  LL.  D.  from  the  T7ni4 
versityof  Cambridge,  along  with  Alfred  Tennyson,  Max  ' 
Jid  Mr.  Wright,  the  F      /  '     •  ■        '  ^    -      ^  ,  m 

Prom  Napoleon  IF!  tot. 
tory  of  France.    Taking  advantage  of  tho  gonorol  amnesty  act 


SKETCH  OF  MATTHEW  FONTAINE  MAURT.       407 


im  to  the  United  States,  Lo  declined  the  offer  of  the  super- 

xtendency  of  the  University  of  the  South  at  Suwanee,  Teun.,  to 

?pt  the  professorship  of  Meteorology  at  the  Virginia  Military 

'".     Pending  his  entrance  upon  the  duties  of  this  position, 

iJered  a  scheme  for  establishing  a  line  of  steamers  be- 

Norfolk  and  Flushing  in  Holland.    During  the  last  four 

his  life  he  worked  at  a  meteorological  survey  of  Vir- 

^Be  engaged  actively  again  in  the  advocacy  of  his  old 

ieme  for  a  Telegraphic  Meteorological  Bureau,  in  furtherance 

W  which  he  repeated  an  address  in  Boston  and  Missouri  and  sev- 

\\  places  in  the  South.  •  A  paper  on  this  subject  presented  to  the 

Ii)l<>riiational  Congress,  at  St.  Petersburg,  for  the  Advancement  of 

Geographic  Knowledge,  etc.,  was  unanimously  approved  by  that 

iy.    The  exposure  incident  to  travel  in  fuelling  hia  lecturing 

:)pointments  brought  on  the  illness  which  ended  with  his  death; 

11  he  continued,  to  within  a  few  days  of  that  event,  dictating 

ittd  rv\ising  the  last  edition  of  his  Physical  Geography, 

Commander  Maury  is  described  by  his  daughter  as  having 
a  stout  man,  about  five  feet  six  inches  in  height,  with  fresh, 
iddy  complexion,  curling  brown  hair,  and  with  every  feature  of 
bright  countenance  bespeaking  intellect,  kindliness,  and  force 
character.  "  His  fine  blue  eyes  beamed  from  under  his  broad 
^reheafl  with  thought  and  emotion,  while  his  flexible  mouth 
led  with  the  pleasure  of  imparting  to  others  the  ideas  which 
were  ever  welling  up  in  his  active  brain.  .  .  ,  His  conversation 
wa»  enjoyed  by  all  who  ever  met  him;  he  listened  and  learned 
while  he  conversed,  and  adapted  himself  to  every  capacity.  He 
wpacially  delighted  in  the  company  of  young  people,  to  whom  his 
playful  humor  and  gentle  consideration  made  him  very  winning/' 
I.  P.  Willis,  speaking  of  him  to  a  friend,  said  that  he  made  him 
abject  to  his  personal  magnetism,  and  during  a  trip  while  they 
Nre  together, "  unconsciously  furnisherl  an  exquisitely  interesting 
tudy  of  character.*'  Ho  was  a  firm  believer  in  the  Christian  re- 
ion,  but  did  not  join  the  church  till  1867,  when  he  was  con- 
ith  his  children  in  the  Episcopal  Church.  His  published 
;)ok8,  pamphlets,  aud  ofHcial  papers  were  numerous,  and 
ure  reference  to  the  researches  which  have  been  described  in  this 
ch,  concerning  which  they  stand  as  original  authorities.  Or- 
were  conferred  upon  him  by  the  sovereigns  of  Russia,  Don- 
mark,  Portugal,  Belgium,  and  France;  gold  medals  by  those  of 
asaia,  Austria,  Sweden,  Holland,  Sardinia,  France,  and  the  free 
itj"  of  Bremen;  and  other  honors  by  the  Pope  and  Maximilian. 
lo  was  a  member  of  ten  foreign  and  four  Americau  scientific  and 
ical  societies  that  are  named,  and  of  many  other  learned 
of  which  the  records  were  lost  during  the  war. 
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LEBB  TUCL  IB  GKOmr  ARO  MANU- 
IXCTURED. 

Jrom  T%#  frxMh  TtxiiU  Journal 

tlBl>Em  thU  heAdin^  a  correspondent  in 

Mtfula  UB  (or  TeriHcatiaD  iho  follow- 

X  catting  from  «  nug&xiae  Aiticle  of  recent 

**Th«  tneaii  Aai  grown  In  the  north  of 
,  Id  orAft  to  atta^D  its  highest  qual- 
•t  b«  «cat  to  Bclgjam  to  be  steeped 
"1^  iIm  wftbar  of  &  oert^ia  rircr.  ReturniDg 
bom  thrn*,  l(  ii  ^pon  into  «u]K>rfiue  yttrM 
iif  Ik*  best  cuAcbincry  and  In  UiC  nuturally 
•^pted  iBolft  dinate  of  BcUut.  At  timi 
Ma^e  tbe  product  U  again  sent  back  to  Bel- 
flam,  where  it  w  woren  into  goasamer-Uke 
tetirka,  in  low.  damp  ctMla»,  under  oondi- 
tfoiM    '  'I  not  be  agrroahlo  to   i\w 

BOfth  '.  and  the  work  of  the  Del- 

|laa  hsau-iu'jTTi  weaver  must  then  bo  carried 
biiHc  to  be  blenclied  under  thu  diipiiiug sides 
.^  tk*  OfMn  laic." 

Tlic  writer  of  the  foregoing  is  a  little 
in  his  idttui.  The  finest  dox  oomcs 
the  Courtrai  district,  and  the 
rcr  "  in  which  ii  U  steeped  b  the 
^Intt  BO  flax  b  sent  from  Ireland  to  bo 
MMpcd  there.  Courtrai  flax  \9  used  by  our 
MiiBama  for  the  finer  couotn  of  their  yam», 
cbH^  for  bud-loom  linens ;  but  these  goodd 
I  not  nocesaarilj  woven  in  low»  damp  cel- 
\  on  tha  Continent  any  more  than  in  tbe 
irlh  of  Ireland,  wher?  the  tino^t  goodi  can 
[|«,     -  ■  -n*  of  ^gosflamor- 

'  oellara  m  France, 
li)iuii-?j.Mui  iiiix  of  the  very  finest 
ItiaUtj,  worth  £180  to  £200  per  ton.    Of 
I  claim  for  Ireland  that  it  possesses 
au?  in  the  world  for  bleachin}^, 
<  small  quantity  of  foreign  linen 
I  to  b«  fiaiahed. 

k  Pvfivtjv  9Um^  Monthly: 
r:  In  rrply  to  your  c*t«emcd  favor  of 
lOtli.  Tcr.Mvoil  \\\U  morning,  I  have  to  pay 
of  the  remarks  quoted 
.le  Jotimal  apparently 
uf  heliltlu  the  HtatomcntJi 
given  from  The  Popular 
DiiiiMY,  it  is  the  fact  tlmt  those 
ure  only  confirmed  tboroby  in 
TnarUdblo  manner.  While,  for 
may  appear  to  -  bo  a  con- 
a-  iioUtl  made  by  the  Irish 
ity  whtiu  hn  iiayii  that  **no  6ax  Is 
ora  Ireland  to  be  steeped  '^  iu  Bel- 
-ihat  ift,  at  iho  pr*»sont  time — iin  ex- 
unioatinn  of  the  I«'xl  of  The  Popular  Scl- 
CSC*  M<»othly  will  slit'^  •'•<•  r>-^  -^talemcot  ou 
llHUgi^Jo(iil«ooiita><  I,  and  thai  it 

I  not  necejaaryio  •■  "'nl.     If  the 

n  bad  bocn  able  to  9ny  that 
/  ff*rr  fj^m  sont  to  Bcl^ura 
at  no  bi'UcBt 
>m,  then  hiu 
"-I'd  a  measure 
,  afid  •  i'^n  that  the  mere 
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fact  of  its  boang  apparently  for  the  moment, 
for  undeflnotl  renwna,  more  advantageous  to 
employ  Belgian-grown  flax  does  not  confer 
upon  them.  The  other  comments  made  by 
the  same  journal  require  absolutely  no  reply, 
when  it  is  home  in  mind  that  the  atArcmimts 
of  The  Popular  Science  Monthly  article  have 
reference  only  to  the  accompliahmcnt  of  the 
highest  possible  excoUenco  in  a  certain  lim- 
ited industry  at  a  given  pcriixl,  and  by  no 
means  can  be  held  to  apply  to  tbe  produc* 
tion  of  Iriuli  fine  linen  generally  or  pertno- 
neutly,  or  to  other  similar  fabrics  that  may 
be  produced  iu  different  partJ>  of  the  world. 
Yours  very  truly, 

J.  J.  McKziza. 

980  Bom  Hn.L  Bnot.  Los  Ajianaa.  Cai^,  I 
AJprU  n.  leM.  S 


A  CKSBtre  OP  HALLliaNATIONB. 
mtitor  Popular  SoUnee  JionlMv  : 

Sir:  May  I  ask  for  the  publicity  of  your 
pages  to  aid  me  In  procuring  co-operation 
in  a  sdcntific  invc^tiipiiion  for  which  I  am 
responsible?  I  refer  to  the  Census  of  Hal' 
lucinations,  which  wo?  begim  several  years 
ago  by  the  Society  for  Psychical  Research, 
and  of  which  the  International  Congre&9  uf 
Experimental  Psychology  at  Parif*,  laat  sum- 
mer, assumed  the  future  responsibility,  nam- 
ing a  committeo  in  each  country  to  carry  on 
the  work. 

The  object  of  the  inquiry  is  twofold :  (1) 
To  get  a  ma^  of  facts  nhout  hallucinQtiims 
which  may  serrc  as  a  basi^  for  a  scientific 
atudy  of  these  phenomena ;  and  (2)  to  ascer^ 
tain  approximately  the  proportion  of  pemong 
who  have  had  such  experienec«t.  tJntil  the 
average  frequency  of  hallucinations  in  the 
community  is  known,  it  can  never  be  decided 
whether  the  so-cnllcd  "veridical"  hallucina- 
tions (visions  or  other  *'  warnings  "  of  the 
death,  etc.,  of  people  at  a  distance),  which 
are  w  frequently  rcpnrled,  are  accidental 
coincidences  or  something  more. 

Some  eight  thousand  or  more  pcrwnfl  in 
England,  France,  and  the  United  Slates  have  , 
already  returned   answers   to   the  question  { 
which  headn  the  censua  sheets,  and  wbidi  i 
runs  as  follows: 

**  J/av0  you  iwfr,  wl^en  tompiftfty  anakf^^ 
had   a    rivUl   imjirrjuiiim  of  xrtriitff  or  ttinff  j 
touchetl  Ay  a  fin'n*;  hrintj  or  innnimaU  objfd^ 
or  of  Kettrinp  a  vnic*  :  vhUh  imprauion^  ao 
far  an  you  cow/rV  dijicovfr^  was  not  dut  to  any 
tzttntai  p/iyrical  catuu  t " 

Tlie  rnnfrppHS  hope*  that  at  it*  next 
meeting,  in  Kngland  in  1S92,  as  many  as 
fifty  ihousyind  answers  may  have  been  od- 
lectod.  It  is  obvious  that,  for  the  pundy 
stnti-'tical  inquiry,  the  on-^Mtrr  "  Ko^  U  as  im- 
pitrlant  at  the  answer  "  F«.'* 

1  haTe  been  appointed  to  superintend  the 
census  in  America,  and  I  mo^t  earnestly  be- 
speak the  co-operation  of  any  among  your 
readers  who  may  be  actively  interested  in 
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the  subject.  It  is  clear  that  vcr^  vaaxkj 
voluotccr  caiiTaBsen  will  be  oecUiMl  to  MHrure 
ftoooeu.  Eafb  ccdsua  black  contains  to. 
■tnictioiu  to  the  eolI(*ctor  and  places  for 
twen^^flre  ojuues;  aoil  Bpeciol  blanks  (or 
tbe  **Ves"  codcfl  &re  furnished  In  aildiUoa. 
I  dhnll  he  niont  >uippy  to  fiuppljr  thoA«  blanlcj 
to  any  ooe  who  will  be  good  enough  to  make 
AppUcaiion  for  tbem  to 
Yonr«  tmly, 

(fnorrsfloR)  ^illiau  Jaxu, 


THE  irrSTKRIOtm  MTTSIC  of  PAflCAOOtTLA. 
£Saor  r^pnlar  9time$  JfomOIff  : 

Sia:  Mr.  CbidMj^B  article  upon  Tlio  Ujs- 
terioua  Muaic  uf  Puscagoula,  in  your  J^pril 
number.  recaUs  a  recent  expcrienct'  of  mine. 
WLilc  cruising  on  ibe  west  couKt  of  Florida, 
we  tuj  al  anchor  vuc  ni^bl  at  Kocky  Foiat 
in  Old  Tnmpa  Bay,  and  beard  most  distinct- 
ly a  %'er)'  curiotis  muyical  note  of  eome  deni- 
sen  of  the  \*atcr.  The  sound  consisted  of  a 
BiDglc  Dobe.  and  wu  coDiinuous  for  a  long 


tlm«.     It  recalled  the  rinriae  of 

wir«a,  OT  the  bum  of  a  plauing-mUl,  or  i 

niQBlc  of  ftu  .!  '  '  '  ;p.  li  occmIoiuU; 
approached  •  i  ind  more  than  ^m 

pud)  tint. — m-  m  dlffcreni  an&&ti« 

— <  ird  ai  once.     In  uir 

cal'  I  rcry  distinrl,  bnt  U 

was  Id  naiit)  piotH*M)  faint, aa  it  wai  hanl- 
ly,  or  not  at  all,  audibly  upon  dfdc  Ur 
conipnninn    and    myaclf    '  '      h    cnUi<4 

aloai;  the  (>ulf  coaal  9i.*y-  potnt  b» 

fore,  but  had  never  hcai^  itxr.  o^uDd  viy- 
wheie  else;  our  captain,  also,  had  never 
heard  it  anywbvc  tUc*.  bi»l  k^M  it  «,4<>ai> 
ways  to  be  bt  i^  4  i 

principal  oyf^!.  Thuj 

sound  bore  no  rc^^ciiiblauce  t<>  that  of  the 
drum,  which  U  very  oommou  in  Florida,  a&d  J 

which  iu  a  bor-  "^  ' u*d  noitr, 

most  r«markn  ^as  iu  at* 

oontinaanoc — i:     — :..„.,  ^.L.a  lasted  1 
out  interraption  for  seTeml  miaute^ 
Tour^  ct«^       WoLUX  U.  Ms 
tl6  fiorm  Tsnm  ensar. 
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A  MOHAI.  ISSVS. 

TO  many  of  our  friends,  aa  we  le&m 
(torn  letters  that  reach  as  from 
time  to  tirao,  the  positioo  that  The 
Popukr  Science  Monthly  takes  up  on 
political  and  economical  questions  ap- 
iiears  more  or  less  "  one  sided."  They 
ronld  wish  us,  if  we  can  not  throw  our 
nfluonce  on  tbo  side  of  {mternnl  and 
protectWe  government,  at  lewt  to  hold 
the  scales  even  between  that  system 
and  the  auti-paterualf  anti-protective 
^st6m,  to  which  manifeslly  our  y>rof- 
erence  is  given.  Wo  are  sorry  to  dit^ 
Appoint  any  who  find  oar  pages  suffi- 
ciently intercistlng  to  comninnd  their 
attention,  hut  we  do  not  seo  that  we  can 
handon  oar  present  attitudo.  Tliere  is 
nonfh  of  tnmminjt,  OQouirh  of  cora- 
proroisc,  enough  of  this  noD-cointtiitta] 
style  of  writing  in  the  newspaper  press: 
a  mnpuine  that  profem^s  to  roprosent 
fclence  may  he  pardoned  for  htang  true 
to  wbnt  it  concolvcH  to  Uo  the  t«a(iblng» 
of  sctenc«.  W 
sc«  la  Uie  rcstri 
ixopose  upon  the  couive  of  trade  is  not 


IcrcDt^ 
BIktiH 


a  troo  8tflto?mannh}p  or  A 
lio  policy,  bat  simply  a  8eri«s  of 
actions,  or,  as  Uicy  sro  now  moro  fa 
miliarlj  calledy  ** deals*'  witii  di^crcot 
private  interests.     Who  can  truth^tUj- 
deny  that  this  is   the  case  ?    C« 
manufaotarers  uak  /or  protection 
get  it.    What  is  tfaetr  object  la  asking  t 
Snrely  their  own  private  gain.    Wbst 
do  tliey  askt    That  otb«r  propi*  nfty 
be  forced  to  buy  tholr  gooda,  lo  \tm^ 
the  price  is  kept  within  a  oortoin  figare 
which   is  fixed  far  n'  ■?  0^ 

such  ^'oofU  iu  tlie  mark  rid. 

Is  this  n  riglitcLiua  ilemund  to  tsake  f  I( 
seems  to  qs  far  from  righteous.  It  smiim 
to  ns  that  a  man  who  approacbea  tK* 
Logislfttare  \^ "  "  •      .1      ,  .^. 

er  may  he  *  ^^^ 

to  forco  bin  goofis  ut  u  :  on 

people  who  could  bu>.  -t^h 

prefer  to  bay,  other  goods  at  a  loww 
price,  comes  forward  with  an  ote^sitSaUy 
immoral  proposition.     Bnt  wbal  it  tlie 
'\i  lar^t  '• 
a  Ai(ked. 
I  Ing  to  impoM  a  Ucary  tax  upoi  Unem- 


J 
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» la  order  tliAt  certain  munofiicturea 
be  e«UMished  ia  the  cuuutry  t  We 
Mwver,  that  if  the  poople  were  reall^r 
viDliig  to  tiupo«o  the  tai  upon  them- 
mItm^  Uiore  wooJU  be  do  need  of  the 
law.    U  b  just  b«caoM  i(  the  cheaper 

Ioda  were  Acoealbld,  everybody  would 
fthem,  that  tie  applicant  for  "pro- 
Hpi  **  Mela  to  tie  the  hnndfl  of  the 
H^     Bot  we  oro  not  without  posi- 
Hbiformstion  oa  to  the  reUtion   of 
Hction  to  pnliticfl.    We  know  that 
Bl  hit^birst  poliitcal  circles  men  wlio 
Mlwd  the  tariff  flxod  to  anit  them- 
••IvM  are  regarded  as  having  received 
important  personal  favors.    They  have 
b««n  put  In  the  way  of  arcniaalatiog 
large  storea  of  **  fat "  at  the  expense  of 
tho  pobtic,  and  if  they  are  not  forward 
hi  yielding  op  a  little  of  the  fat,  when 
required,  to  help  the  party  that  frarnod 
tlie tariff  ao  aeoommodatiDglr,  indignant 
ebainnen  or  aeoretaries  of  committeea 
are  apt  to  talk  In  a  very  menacing  way 
about  "  frying  the  fat  oat  of  theui/' 
The  issue  we  see  here  is  a  moral  one. 
In  relations  between  tlie  state  and 
idnals   are   morale  natural,  right. 
n  other  relations  are  abnormal, 
tBUUHtnral,    wrong.       Certain    rtlations 
re  rise  to  no  o^il ;  others  are  in--»<.'p- 
blo   from    evil.      The    protoctiouist 
'S?w»«  is  fruitful — can  any  candid  man 
•ny  H ! — in  hypocrisy  and  fraud  :  hy- 
on  the  part  of  those  who,  while 
intcmt  on  their  own  gain,  make 
tlie  most  specious  pretenses  of  patriot- 
Iflm  and  philanthropy ;  and  fraud  on  the 
part  of  those  who  are  led  into  attempts 
10  evade  a  portion  of  the  huge  tax  levied 
on  the  goods  they  import.     The  regimi 
•f  non-interferoDce  wonld,  in  these  two 
eota,  lift  a  tremendoas  bnrdcn  ofi 
the  morals  of  the  community.    Who  can 
reteod,  in  the  face  of  known  facta,  that 
reUtlona  between  the  seekers  after 
■rotection  and  the  tarifT-makers  are  of 
a  moral  kind  9     How  is  it  possible  that 
we  oboold  have  honest  legi^lutlon,  when 
inttfaat  a/tttr  interest  is  constantly  ap- 
pealing for  asaletoooe  or  the  oootinn- 


Mice  or  increase  of  assistance,  pledging 
itself  tacitly  if  not  expressly  to  return 
the  fovor  when  electiou  -  day  cornea 
round  t 

A  well-known  French  economist,  If , 
Oonrcclle-ScDonil,  has  lately  expressed 
himself  ao  vigorously  and  pointedly  on 
this  subject  iu  the  columns  of  the  Xou- 
TeDe  lievue,  that  we  are  tempted   to 
quote  one  or  two  of  his  observations. 
S[>eHking  of  the  common  opinion  that 
it  is  the  business  of  government  to  pro- 
mote the  wealth  of  the  community  by 
special  legislation,  he  says:  "All  inquiry 
in  regard  to  this  matter  demonstratee : 
(1)  That  governments  in  general  hare 
DO  competence  in  questions  of  trade  and 
industry  of  a  nature  to  authorize  them 
to   regulate  and  control  those  dei)art- 
ments  of  activity;    (2)   that   the   beati 
means  of  enriching  a  nation  is  to  leave 
its  industry  and   commerce  absolutely 
free ;  (8)  that  in  interfering  in  commeroo 
and  Industry  the  governing  power  can 
only  transfer  to  one  citizen  the  wealth 
of  another,  contrary  to  the  very  end  of ' 
its  institution,  which  is  to  maintain  peace 
by  Justice.    Justice  consists  in  defending 
individual  citizens  against  the  violence 
or   fraud    which    their    fellows    might 
otberwiso  exercise  against  them,  while 
leaving  to  each  as  far  as  possible  the 
conditions  of  existence  natural  to  him 
a*  an  inhabitant  of  the  planet.     The 
government  conld  only  favor  a  certain 
number  by  giving  thera  what  it  hud 
taken  from  the  re!»t ;  in  other  words,  b/j 
practicing  the  very  thing  which  its  bual^ 
noM  is  to  prevent — namely,  ii^aatii 
.  .  .  For  example:  I  am  carrying  on  an 
industry;  I  affirm  that  the  nation  hns 
on  interest  in  having  that  industry  fa- 
vored or  *  protectee!,*  as  they  say ;  I  add 
that,  if   it   is  not  protected,  either  by 
means  of  a  bounty  paid  out  of  the  public 
chest,  or  by  a  tariff  that  shall  enable  me 
to  levy  a  tax  upon  consumers  for  my  owq. j 
benefit,  I  can  not  continue  my  btisine 
One  or  other  of  the  two  affirmations' 
may  be  false,  and  both  commonly  are. 
Nevertheless,  the  public  are  ao  oocua- 
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tomftd  to  b«  Imposed  upon  lijr  words, 
that  both  afflrmatiozia  may  be  admitted 
witboat  Teri&catioti,  particDlflTlj  if  they 
are  maiDtAioed  by  pereons  of  great 
wealth  who  go  aboat  in  their  carriages 
beggiogalmiofoUierpoopIo,  .  .  .  Eatab- 
Uahad  for  a  quite  differ«Qt  parpofie^  the 
gOTeruinent  has  do  competence  ia  in- 
duairial  tiiattcrs,  aod  con  otdjr  act  therein 
upon  the  advice  of  others.  TKu  advice 
U  Marly  ai%ti<jty$  inUrmUd  and  vi^l." 

How  eotirelf  we  eoooor  ia  those  re- 
markfl  hoe  alread/  beea  indioated.  If 
any  one  can  &how  oa  that  we  aro  wrong 
in  viewing  this  whole  quetftioo  in  a 
moral  light,  and  pnmoQncing  for  that 
theory  of  government  which  seema  to 
as  mo«t  favorable  to  pablio  and  private 
morality,  we  shall  bo  prepared  to  cod- 
ader  it  in  other  aapecta,  and  li«tea  with 
patience  to  the  argnmentations  of  those 
who  would  fain  persuade  na  that  re- 
atrictions  on  the  activity  and  free  initi- 
ative of  iodividnid  citizena  make  for  the 
atreojiftb  and  proaperity  of  the  people  as 
a  wholes  and  that  the  national  wealth 
is  increased  when  goods  are  produced 
in  the  country  at  relatively  high  cost, 
whioh  might  be  procured  from  abroad 
ut  rclatircty  low  cost. 

The  above  remarks  apply  to  tariff 
legislation,  but  individual  liberty  is 
abridged  in  many  otlior  ways  that  »oem 
to  tia  csaentially  wrong.  That  the  mem- 
bers of  a  pariicnlar  profeation  ahoold 
have  la%va  passed  in  their  special  inter- 
est, and  should  be  empowere*!  to  decide 
who  may  and  who  may  not  enter  into 
competition  with  them,  is,  we  thinV,  a 
riola^on  at  once  of  justice  and  of  lib- 
erty. The  worst  of  these  thii^rs  is^  that 
a  pnblic  motive  is  always  alleged  for 
what  (9  in  the  main,  if  not  ezclnaively, 
the  outcome  of  privRte  greed  or  jeal- 
oucf.  It  woultl  scarcely  be  too  much 
to  aay  that  the  most  oficnsire  forms  of 
trade'pnioplsm  ere  fuund  In  connection 
with  the  so-called  learned  profeaeions. 
Time  was  when  it  was  ^ 
the  lUta  had  to  look  ntU- 
health  of  Indivldnala;  and  iot  that  pur- 


pose to  pveaeribe  iMr  Iheulogieal  hs* 
Kefe  and  reBgiooa  obaervattCtt.  Tlial  be- 
lief haa  for  cbe  most  part  baen  atplodal 
in  the  modem  world,  bot  Ita  place  has 
been  takes  by  the  notion  that  tba  iteU 
ia  reepoQsible  for  the  tntellecUul  heallb 
of  ita  members ;  and  in  liea  of  tba  itata 
church  we  have  state  aoboola,  Aa  f^ 
gards  the  physical  health  of  the 
monity,  the  general  method  la  to  leflaliae 
one  or  two— poaaibly  quite  oonflkxtin^-- 
acboola  of  medicine^  and  to  empower 
them  to  rale  ont«  and  if  necMsafy  to 
pro«ecQte  and  pani»h,  all  othen.  Ko- 
body,  broadly  speaking,  seems  to  bellcva 
that,  in  the  absence  of  all  leji^slatiott  of 
this  charact«£r,  people  could  in  any  ad^ 
qnate  manner  preserra  their  health  or 
protect  themselvee  againit  groaBifflpcat- 
are.  TTe  believe  it — believe  it  most  haait- 
ijy ;  and  we  l>elieve  that  the  solettM  of 
medicine  wooJd  advance  far  more  rap- 
idly, and  that,  on  the  whole,  the  pohfio 
health  would  be  far  better.  If  cvarxBiA 
were  left  perfect  ■  employ  aoy 

oae  bo  chose  to  ii  i  in  aigknass 

At  preeent  every  lioenaed  prautitiooar 
feela  himself  authorixod  to  eaU  arery 
unlicensed  practitioner  a  quack.  IFa 
should  prefer  a  ay 91  em  nnder  wbU,  to 
a  quickeneil  pablic  intelligence  io  qvat- 
tions  of  health  and  diseaae,  the  i|aack 
should  stand  revealed  by  hia  qoMtey. 
How  much  of  real  quackery  ta  now  eon- 
cealod  by  the  Uoenao  to  praotioe  it  taught 
distress  a  conMing  public  to  know. 

Our  voice  may  be  aa  that  of  one  fry- 
ing  in  the  wiMeruoaa,  but  we  cry  with 
conviction  when  wo  call  for  mora  todi- 
vidnal  liberty,  with  ita  correlative  ia- 
dividnal  reapoDslbiUty.  There  Is  aaot- 
thing  wrontr,  itomrthlng  vtcloua,  ia  the 
application  of  compuUion  whora  free- 
dom of  ><  indicated  by  aU  tba 
natural  •  ^  of  the  caMu  Foroe 
alioulil  tie  reserved  for  oases  In  which 
force  Is  required,  where  nothisf  else 
will  scrre  the  purpose,  and  where  the 
porpoae  is  i1t«l  to  the  life  of  the  aodciy. 
To  Diber  caasa  Iba  applwatiim  of  for«« 
b  wrong.    The  Eaeoe  of 
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D6;  and  tho  moro 
ut  in  that  light, 
tLa  iDOr^  irrelevant,  or  at  least  tinne- 
ceMary,  other  Hn«ii  of  argument  will  ap- 

LITERARY  NOTICES. 

RtcKC  or  CBitpnooD.  Uy  Fhakois  II.  Rak- 
fcM,  M.  D.  New  York*:  D.  Applccon  t 
Co.     Pp.  140.    Trice,  76  f^nts. 

tlii«  little  Toliiroo  plain  and  practical 
>  \a  gireu  in  rc^rd  to  tuking  care  of 
the  h«a1th  of  children,  from  about  two  and 
alf  yean  of  af*e  to  ibe  oompletioo  of  pa- 
AnoDg  tho  Buhiecte  here  treated 
in  liable  to  l>e  caretvsslj  regarded 
«nt«  are  aletjp,  regularity  of  the  bow- 
I  i?are  of  (hv  skJn,  and  Bchot^l  hygiene. 
hMUbor  introduces  also  some  ob»erTa. 
I  proper  rliAcipliac — an  essential  In 
flhr  child'ij  obodicnco  to  tho  laws  of 
The  important  flubjecta  of  food  and 
receive  full  consid oration.  Until 
ftteeady,  oa  tbc  author  Btatcs,  nearly 
I  the  morulity  in  oar  larger  dtics  waa  of 
dren  under  fire  years  of  age.  When  this 
t  with  the  few  deaths  of  children 
oplo  living  in  a  nate  of  nature, 
iftleeale  manner  in  which  civUhted 
ptnatt  slaughter  their  offspring  through 
Igboranco  ind  careleosnesa  becomes  evident. 
Witm  Catlin  went  among  tbu  Indiana  be 
focmd   thai   deaths  of  children   under  ten 

In  of  ago  were  very  rare :  Id  one  of  the 
liar  tribes  thnre  had  been  only  three  in 
r  ys»" ;  in  the  cemetery  of  another, 
W  itie  bwliea  were  placed  abore-ground 
KaSblda,  Cotlin  found  only  pleven  |>odica 
j^^fidren  in  one  hundred  and  fifty.  With 
H^^BtoTcmcnt  of  Banitary  conditions  in 
^^^Bk  dCAth-rate  uf  the  children  ban  de- 
HpMd,  «ad  there  Is  do  doubt  that  with  the 
iPtail  of  snch  knowledge  as  Dr.  Rankin 
^Tca  wni  ooma  a  iiiU  betur  showing. 

ftUTt  or  ax  AifEiiiCA<n9T.  By  Dixtia  0. 
Bttjrroy,  A.  M.,  M.  D.  Philadelphia  : 
Ptofter  Ji  Coates.     Pp.  489.    Price,  $8. 

Ik  tUs  Totume  Dr.  Brintou  has  collected 
R  eoBSlderablo  oatnber  of  his  essays  and  ad- 
M^^BMd  on  varioai  occasions,  and  pub- 
^HBib«  prootcdlagi  of  the  sodctlca  to 
^pTw^y  wmt  pfcsented.    TbcM  be  has 


revised,  and  in  many  cases  extended ;  and 
to  them  he  has  added  severftl  papere  never 
before  publiahed.  The  special  purpose  which 
he  designs  the  rolanic  to  aerro  is  stated  in 
tho  following  words  from  his  preface :  "  In 
a  number  of  points,  as  for  example  in  the 
antiquity  of  man  upon  this  continent,  In  the 
specific  distinction  of  an  American  race,  in 
the  generic  aimilarity  of  tta  Ungoages,  m 
recogniziag  its  myiboiugy  as  often  abstract 
and  symbolic,  tn  the  phonetic  character  of 
$umc  of  its  graphic  motbodt^  in  bclieTing 
that  its  tribes  possessed  considerable  poetic 
feeling,  in  maintaining  the  absolute  autocb- 
thony  of  their  culture — in  thc^  and  in  many 
other  points  referred  to  in  the  following 
pages,  1  am  at  Toriance  with  most  modem 
anthropologists  ;  and  these  essays  ar«  to 
show,  more  fully  aud  connectedly  than  could 
their  separate  publication,  what  are  my 
grounds  for  sudi  opinions.^*  Dr.  Briuton 
classifies  these  essays  under  four  heads  : 
ethnologic  and  archicologic,  mythology  and 
folk-lore,  graphic  systems  and  literature, 
linguistic.  Their  general  range  is  Indicated 
by  tho  following  titles,  which  are  only  a 
small  part  of  the  whole :  A  Review  of  the 
Data  for  the  Study  of  the  Prehistoric  Chro- 
nology of  America ;  On  Palwolltha,  Ameri- 
can and  other ;  Tlie  Sacred  Names  in 
Quiche  Mythology;  The  Writing  and  Rco- 
ords  of  the  Andent  Mayas;  Kative Ameri- 
can Poetry;  Some  Characteristics  of  Ameri- 
can Languases;  and  The  CuriooB  Hoax  of 
the  Toensa  Language.  In  the  essays  on 
graphic  systems  a  number  of  hieroglyphs 
are  figured. 

A  DicnoxART  Of  ArruLD  CHXHiBntr.    By 
Prof.  T.  E.  THOtTE,  PL  D.,  asaiiited  bV 
Eminent   Contributors.      In  Three  Vof- 
nmcs.    Vol.  I.     London  and  New  York : 
Longmana,  Orcen  ft  Co.    Price,  $16. 
Tmi  subject-matter  of  tbi^  work  is  pretty 
closely  restricted  to  chemical  technology  and 
mcdidnal  chemistry,  space  being  allowed  for 
purely  scientific  aspeota  of  the  adence  only 
when  they  hare  some  direct  hearing  upon  on 
art  or  manufacture.     For  all  such  matters 
tho  student  is  referred  to  the  new  edition  of 
Watts^B   Dictionary  of  Chemistry,  to  which 
the  present  work  may  be  regarded  as  com- 
plementary.   In  preparing  the  articles  speeaol 
attention  has  been  paid  to  the  bibliography 
of  the  subjects,  and,  m  certain  cases,  to  the 
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nnmpnito  of  tntworthy  patent-Hets.  Vol- 
lUDO  I  gDC«  from  A  to  D7.  Among  iu  t\Aet 
articles  are  tho«e  cm  acclic  add,  alcohol^ 
aJIzario  aoJ  allied  ooloring  xaaltcn,  alo- 
miniam,  arnmoola,  aaalydAf  aao-oalorisg 
matten,  bleaching,  brewing,  carbon,  ee> 
meDt«,  cblorlzM^  cyunidc^,  dcxtrosCf  dlsio- 
ferluntA,  aad  dyeing.  Undor  alizutn  tire 
giTCD  the  hietor?*  of  the  artificial  prodaction 
of  tbb  iubstanoe,  the  nmboda  of  preparing 
a  Urge  nomber  of  deriTatiTC*  of  anthra- 
quinoue,  and  acooanis  of  the  anthraquinone 
and  dichloranthraccne  processes  of  mona- 
facturing  aliimrin.  The  article  on  brewing 
coQi[u-iAe8  quite  full  coDflideratiun  of  the 
aourcea  and  chemical  diaracter  of  the  watrr, 
barley,  and  hops  u&ed  in  making  beer,  wUh 
descriptions  of  the  oeTcrol  steps  to  tlie  pro- 
oois.  Sixteen  figures  of  brewing  apparatus 
are  gfreiL  In  the  article  uo  oeaicat«t  both 
building  ceroeots  and  adhcsire  cements  are 
treated.  Under  the  former  division  arc  in- 
cluded limc-bunung,  mortar,  plaster  of  Fario, 
hydraulic  mortar,  poszuoUna,  hydraulic  C€- 
meat,  oxytdiloride  ocmenta,  artificial  Atone, 
■nd  oo&crete.  Analyses  of  many  of  these 
tubstanoes  are  given  In  tablca,  and  a  bibli- 
ography of  the  subject  is  appended.  Many 
of  the  articlefl  involring  descriptions  of  ap- 
paratoA  are  ftiUy  Illustrated.  The  more  im- 
portant ones  arc  ftljnied,  and  a  list  of  con- 
tributors to  the  volume  is  prefixed,  among 
whirli  may  be  found  many  well-known 
names. 

Onn>  AVD  PitxcioiTS  Sroxn  or  Nortb  Ainm- 
iCA.    By  ORonoK  FRtnicRit'c  KrMZ.     II- 
lufitrstcd  with  Eight  Colored  PUt^^s  and 
numerous  Minnr  Engravinp!.    New  York : 
The  8dcnii8c  Publishing  TDmpany.    Pp. 
8J1H.     Large  8to.     Price,  |10. 
Mr.  KrKx  Hoa  written  a  very  !ut4^r«sting 
book,  and  it  ha«  been  publifhcd  In  an  ele- 
gant style.    Nearly  all  the  known  vaHcUaaof 
predoua  stones  occur  in  Xortli  America,  and 
many  of  the  Americ&n  specimens  hnvr  mui^h 
bvttuty,  but  they  aro  nut  found  <if  ituch  (iiK« 
and  quality  nor  in  sufficient  qtiantlty  to  rank 
them  aa  an  Important  product  of  the  coun- 
try.   About  0D4  hundred  thousand  dollam' 
orth  of  precious  atonts,  Indndi 
found  In  th«i  UnliM  States  > 
lU^Jalcsa  li  from 

Uoout^  ■  (rooi 

'  eoal  and  imn  uino,  lur  %  dogto  4ay. 


The  oceurreacs  oC  dlawwnrtt  la  tto  ITbUi 
^ItaKoa,  Mr.  Kima  uCla  no,  U  diMly  ooaftoed 
to  two  belu  of  eountry :  one  along  the  cast* 
em  bade  of  the  AUcghanles^  /rocn  VkjclDla 
to  Georgia ;  the  other  along  the  western  boss 
of  the  Sierra  Nerada  and  Cascade  Rai^ca  la 
Or^QO  and  northern  California.  The  Dcwoy 
diamond,  found  oi  Mancbeeter,  Va..  in  1 
weighed  before  cutting  29|  carat*,  and  1 
carats  afterword.  It  passed  through 
era]  handx,  b«<^mlng  the  property  of  Ji 
A.  Uorriflsey,  who  had  made  a  loaa  of  six 
thouaand  doll  an  on  it.  As  U  la  off-rolor 
ami  imperfecl,  tt  is  to-day  worth  not  mi 
than  three  or  four  hundrwS  dollan.  lit. 
Euna  gives  the  history  of  tb«  finding  of  ■ 
number  of  other  American  dUmoiMK  iMny 
of  which  were  picked  up  by  rhildrc*,  or  by 
persons  knowing  cothtug  of  mineralogy. 
Some  of  theae  were  deMroyed  by  being  itnck 
with  a  hammer,  their  finders  baring  ao  Idtta 
that  tbtj  wad  a  tost  which  a  diamoad  a«ght 
to  stand.  He  also  tells  of  reported  Bada 
diamonds  in  which  the  stone  tsraed  eol 
be  a  quartx  oryBial  which  had  been  roUi 
among  the  grarc)  of  som«  stream  ISU  it  bid' 
acquired  the  appearance  of  a  rough  diameo^ 
Piecee  of  blue  glota  similarly  won  1b40 
the  shape  of  pcbblea  have  bcaa  taken  foe 
oapphlres.  The  largeat  Cf7*la]  of  eappblM 
evnr  found  Is  In  the  Sbepard  Btiacnl  coOce- 
tinn  al  Amherst  College.  It  wcl|^  tlirea 
hundred  and  twelve  pounds,  Is  a  pcrfbedy 
terminated  priem,  partly  red  and  partir  bitfe 
in  eolor,  but  0]taque.  It  wasobtainod  ity  Mr. 
0.  W.  Jenks  from  his  mine  at  Franklin,  N.  C, 
In  his  chapter  on  the  turquoine  Mr.  Kuna  t«tU 
of  its  use  by  the  ancient  Mexican*,  and  by 
the  IndiaoBof  thcSouthwettcniUniKii^tr  m^ 
and  giros  pictures  of  oeToml  oraaBcaia  of 
th(!ir  vorkniiLnaliip.  Uo  lelli  wh^rw  tlw  raHf, 
topax,  end  frn'ml'l  i\n*  found,  aad 
ooctira  lorgr  •  >  Icseraluahle 

inch  as  the  >  irmalloe.  beryl, 

tliyat,  opal,  agate,  jasper,  alUciflod  wood,  la- 
pis lojiuti,  moonston'*,  aunsuin«,  otiatdUn,  «^ 
ber,  )et,  oat*a-ey«,  serpentine,  malad»itc«  aod 
rrry  many  more  whose  names  arclcnfamUar. 
tils  aooonot  of  Chaloadouy  iVri  In  Arltnva, 
wherv  there  are  great  blocks  and  whole  tree» 
tnnks  tQmed  to  agat«,  is  a  to 
por-  '  ■mia  also  a 

all! .  >  Ulaetrated 

csi  p«arW     Tli«  ciji«i  pearl  <>i>ilng 
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the  Giilf  of  CftUfornia,  but 
[bund  in  ehclU  of  the  uiiio, 
common  clam,  and  otht*r  thelUfitib 
over  Uie  CJaitcd  States.  Withia  one  year 
have  be«a  sent  to  tiie  New  York  nuixkot 
isrly  UTvr;  Stftt«  ia  Lbc  Union.  One 
fire  huoUrcii  doDara  ima  found  in 
in  in  1SS9,  and  others  ranging  In 
VBittf  up  to  tlireo  hondred  duUars  have  been 
fiwnd  ia  Verroont,  Ohio,  Texv,  and  Ten- 
ncMiXi  The  aichipo1ogi»t  will  be  eHpedully 
tatcTMled  in  ihe  chapter  on  aboriginal  lapidor 
tiaa  work  in  Xortb  America,  and  the  general 
reader  will  obtain  much  welcome  informiu 
from  the  concluding  chapter  dealing 
ilh  Import*,  ralued,  cutUug  of  diamonds 
other  BtotMA,  mineral  collections,  and 
of  preoioai  and  omomcnla]  Btonca  for 
aOver  article*  and  furniture  and  for  interior 
bouM  <l«oor»tion.  Ur.  Knnz  was  eminently 
wicQ  fitted  to  proiJace  this  work,  aft  he  IB  the 
{■SB  expert  for  Messrs.  Tiffany  k  Co.,  has 
pi^tfod  acrenil  reports  on  the  precious 
Moo««  of  the  Cultcd  States  for  the  Geologi- 
cftl  Sarrey,  and  is  the  spodal  agent  in  charge 
subject  for  the  census  of  1890.  The 
1  plates  ehowing  all  the  important 
Id  their  natural  colors  are  the  work 
n«,  Prmng  &  Co.,  of  Boston.  The 
my  utlier  engravings  show  article*  of  abo- 
hMX  produciiun,  forms  of  crystaU,  etc. 
ts  of  ft&ndard  sdentiGc  value,  giv- 
It  does  the  mineralogic«l  charoctera 
wmA  ctMialcal  analysefl  of  the  stones  treated, 
mmA  ha  handsome  form  makes  It  worthy  a 
plACO  In  the  finest  library. 

» ts  UtxLm  kvn  DistASK.  Bt  J.  Bm- 
IWT  Vio,  M.  P.,  F.  U.  C.  P.  "Philftdel- 
fihla :  Ua  Brothers  k  Co.     Pp.  583. 

Ko  one  who  examinei  this  book  can  fail 
|»  be  astonished  at  the  amount  of  infonna- 
at  Is  here  oompresMd  within  the  lim- 
\  small  Tolamei.    Of  course,  the  author 
I  not  put  all  that  is  known  about  dietetics 
I  its  corerf,  but  he  ho?  gone  orer  the 
Dnnd  with  remarkable  thoroughnesa.    He 
ib««  the  preparation,  cooking,  and  pre- 
;  of  fowl,  tells  the  cht.nnical  oompoti- 
on  ail  '   '  111  roluc  of  each  of  the  com- 

man  a  'od,  the  proper  food  for  the 

indSrUii^U  1*  ^<Ji  p<^riod  of  lift',  from  io- 
tMSKj  to  ftdT«Dc«d  age,  tells  bow  large  num- 
bm  of  pvnoBS  Duy  be  fed  cheaply  and  well, 


OS  in  prisons,  camps,  and  on  board  ship,  and 
gi?ee  dietaries  for  aU  the  principal  discoseSt 
"  I  have  thout^ht  it  desirable,**  says  Dr.  Veo 
in  his  preface,  *'  to  enter  fully  and  in  detail 
into  the  important  subjects  of  array  and  pris- 
on dietaries,  school  dietaries,  aud  feeding 
during  the  critical  period  of  infancy  and 
childhood.  In  connection  with  the  first  of 
these  subjects  I  have  been  at  pains  to  pre- 
sent as  fully  OS  podsiMe  the  admirable  sys- 
tem of  feeding  our  soldiers  at  home  stations, 
so  ably  devised  and  carried  oui  by  Colonel 
C  J.  Burnett — a  system  which  may  bczto  as 
a  model  of  wholesome,  economical,  and  In- 
telligent feeding."  Dr.  Too  gives  a  warning 
against  the  tendency  to  overfeeding  In  adulta, 
especially  thodc  who  habitually  moke  little 
physical  exertion.  The  habit  of  drinking 
milk  with  the  meals  ia  one  way  in  which  the 
pro[>er  amount  of  food  may  be  exceeded 
inadvertently.  In  the  part  of  the  volume 
devoti^  to  food  in  disease,  besides  general 
directions  applicable  to  different  dlHeMCS, 
there  arc  given  various  "cures  "  known  by  the 
names  of  their  originators.  An  appendix 
contains  tables  of  hospital  dietaries,  and  an- 
other contains  a  list  of  select  recipes  for 
tnvalidii*  dietary. 

A  Xcw  Mkcical  Dictionary.  By  Geoboc 
U.  GocLD.  U.  D.  PhUadclphia:  P.  lila- 
kiston, Son  A  Co.    Pp.619.   Price,  |S.SS. 

Thi  aim  and  scope  of  this  work  con  be 
l>cst  told  by  quoting  from  the  preface.  The 
author*8  purpose  has  been  ^'  to  include  those 
new  words  and  phrases  created  during  the 
past  ten  years — a  period  rich  in  coinages — 
which  appeared  de«tined  to  continuous  osage. 
.  .  .  To  frame  all  definitions  hy  the  direct 
aid  of  new,  standard,  and  authoritative  text- 
books, instead  of  making  a  patchwork  of 
mechanical  copying  from  older  vocabularies. 
While  neglecting  nothing  of  positive  value, 
to  omit  obsolete  words  and  those  not  perti- 
nent to  medicine  except  in  a  remote  or  fac- 
titious ficoBe.  To  make  a  volume  that  nlll 
answer  the  needs  of  the  medical  student  and 
busy  practitioner,  not  only  by  its  oompact- 
n«ss  of  arrangement  and  conciseness  of  defi- 
nitions, but  abio  by  its  convenience  of  sizo 
and  price."  A  notable  feature  of  the  work 
ifl  its  many  tables,  which  comprine  ahbrevio- 
tions,  affixes,  arteries,  badlli,  ganglia,  learxv 
mnlnea,  micrococci,  mnsolee,  nerves,  plex- 
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BiM,  ptonolnefl,  ootsparbon  of  thermome- 
Xmrtt  wei^bu  and  meuunm,  minerml  9pna^ 
of  th«  United  6ut«8,  and  riUl  suaatict. 
The  article  on  miaerml  eprioga  S»  bj  Judaaa 
DaUnd,  \L  D.,  and  foma  an  appendix  of 
iMnjr>two  pages.  Ai  fim  stgbi  ibe  rolume 
doM  not  make  a  farormble  impretMioo,  for 
fta  exterior  is  sererclj  plain,  and  it  appears 
to  be  printed  /rom  too  amall  tvpo  ;  bflt  rtrf 
little  examinalion  U  needed  t«  afaow  that 
the  publtfiben'  dalma  as  to  good  paper, 
dear  print,  aod  binding  *o  that  the  book 
will  lie  open  ut  anj  page,  are  well  f«junded. 

HaSDBooK  or  Gzologt,  roa  THt  TTn  or  Ca- 
haiilam  SrcDBins.  Bj  iUr  J.  William 
Dawsok,  C.  M.  0.,  LL.  D.,  F.R&,  Prin- 
cipal of  McGill  UniTorsitj.  Montreal: 
Davfton  Brothera.     18>j0.     Pp.  2^0. 

Tnia  ia  a  practical  trealisc  oo  geology^ 
well  fitted  to  the  actxlfl  of  those  for  whom  It 
was  writtcD,  more  than  bslf  tbc  Tolume  be- 
ing doroted  to  a  reriew  of  the  topograpbj 
and  geologj  of  Canadian  territorj.  It  fn- 
dudes  the  rc^tilta  of  the  later  geological 
■nrrej*,  the  obaerratlons  of  Dr.  G.  M.  Daw- 
son lo  Manitoba  and  Sritlsh  Columbia  In 
lB86-*87,  and  alao  the  diflooverica  in  paleon- 
tology which  have  changed  the  chronology 
of  the  Bfaitida  and  other  epedes. 

The  work  u  divided  into  three  parla. 
The  first  dirision  treats  of  the  coustitutioo 
of  rocks,  their  cluaificatioOf  the  foasils 
found  in  them,  and  their  arranj^ment  In 
daaaifring  rocks,  the  djullnction  made  be- 
tween their  origin,  chemical  nnlure,  and 
texture  id  helpful.  The  second  part  relates 
to  chronologT.  The  norocncUture  adopted 
by  the  International  Coni;reM  is  given,  and 
the  equiraleni  terma  In  use  by  geologii«ta. 
The  lUuBtmtJons  of  the  various  erae,  their 
foffsil  plants  and  anlmalfi,  are  well  ehosen 
and  complete.  The  third  nnd  Irmjcdt  sec- 
tion ifl  desoriptirc  of  the  phynlcal  and  gco- 
lofrtcal  features  of  tbc  conntrr.  Thl«  is  dU 
▼lilrd  into  rii  ref:;ion9,  ami  examlnstton  is 
made  of  each.  The  autlior  does  ot>l  gire 
touch  fpaeo  to  the  diacusiion  of  aubjectire 
thcoricSf  aiich  as  the  origin  of  tlie  mctamor- 
phUrn  of  rnekfi,  the  pUslleity  of  the  earth, 
id  other  mooted  points ;  but  Kfrrs  to  au- 
'  Ifaors  who  hare  treated  theev  Ptib}r<*t9  at 
leni^h.  Even  in  regard  to  t*: 
drift  upon  the  plains  by  loebei,. 
out  **  dlfflcuUiea  tn  the  wa;  of  tiie  tliooiy  of  | 


glacialinn  catiacl  by  the  abaenoa  of  | 
mollusca  and  other  forms  oi  naria 
Aa  lb*  ftrea  eoMtftftred  cm 
United  Scalaa^  and  repi«Mniatlv«ft  t 
ertry  period  from  EoBoio  to 
are  fouikd  wiihin  Its  limits,  i'  ••  ^^\ 
the  student  who  becomes  i 
rock-stJiicttttv  aad  history  ^**v*  lor 
equipped    u  a  geologial      Dfa 
given  /or  aUci&g  rod^  tilb 

miorosoope,  axal  a  dc 
neoesaary  for  the  6«U  geo^ugUt,  villi  i 
gestiona  aa  to  the  beat  maonar  In  vliUrJ 
may  puisne  Ida  work. 

A.  JlirroBT  ov  MooniN  Eiraotr. 
>-TJTa,    M.  A.     VoL  lU,  from 
1S7S.     New   fort :   Ucnry   Dolt  It  I 
Pp.  K72.     Frirti,  $2.60. 

It  is  an  important  period  which  Is 
ered  by  }it,  Fyffe's  third  Tolumr,  for 
lug  thc»c  thirty  yean  many  crenta  took  ( 
whose  influence  In  £urai>eati  history  \ 
great  and  lasting.  Among  the 
creation  of  the  ItnUan  kingdom,  th«i 
of  the  leading  (tosltiun  atuotig  ih«  1 
states  by  Priueia,  atid  the  w%r 
France  and  Gennany  in  I8t0-'7U 
period  ooTcrs  the  greater  part  of  ] 
actiT*  career,  and  lucludes  tba  yeaiv  I 
Carour  and  Dlnraeli  madr  their  faoM.  j 
after  it  began,  occurred  th«  Crimoa] 
the  dismemberment  of  PoUnd  was 
its  events,  and  it  ctoeea  with  th« 
tweca  Russia  and  Turkey.  Tba  wo 
record  of  wars  and  state-craft,  and  i 
attempt  to  chronicle  the  progroB  of  I 
commercial,  and  industrial  affilrs. 
has  Ltrge.  clear  print,  topics  art 
by  marginal  titiea,  and  there  ia  a 
index. 

Tax  Wat  otrr  or  Ao«o«net«M.    Bt  1 
E.  AnnoT,  Ph.  D.    IVntoo  :  UtUe,  I 
&  Co.     Pp.  7ft.    Prioe,  #1. 

Tins  IHitn  tiOfik  Is  no  toon  tbu  a  i 
pact  introdttctjon  to  a  Irra*'-' 
npllgloo  which  Dr.  Abbot  b 
nosUci'      ^         ...  ^j^^,  ^p 

lifie  n  'imcaa, 

Ibe  «i  K-l  IblojtSi 

hfi*  V  '  tf*notalMDl^l 

Ifl 

oi^ifCff  ^<  Abbot  aialntatnoi  wltt  akoit 
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Hhod  Applies  both  to  plte- 
nurna — tHtib   to   thingA  m& 
and  thini^  m  they  are.     Agrios- 
,  dcAtituto  of  the  coaerption  that  God 
«at  in  naturOf  docs  not  see  that  to 
^nature  in  any  dc^r«ti  ia  to  know  God 
prcclarly   lUal  deqrin.     There  i»  no  un- 
but  ■Imply  the  unknovm  or  the 
Pi  :,   kiirtwn,     Aeain^   ibc  relntirity 

ol  kiiurtledgr   ii«  liv'  'iTt  Spencer, 

h«  offinni  that  kuovl  .  ed  upon  the 

tetonaal  •clf-rc)atc<lnc>^5  of  an  object.  This 
•lf*y%t4tedBeM  ia  it5  unity  ami  constancy, 
I  Rant  oti*«rTOtl,  ts  the  reason  vhy  all  who 
odgo  an  ubjcd  cdid9  to  a^ennnU  For- 
bohulng  the  thrc«  typoa  uf  real  hdogs  h8 
ifiinc,  organuni,  and  pcnon,  Pr.  Abbot 
[ftada  the  untvanic  to  b«  all  three.  In  the 
I  lattiiUttribilitjof  the  unUer»£  he  places 
i  hope  for  new  li^jht  on  tho  problem*  of 
irrallly  and  duty,  which  fihall  be  t»  ccr- 
ad  iru«ittorthy  as  the  light  .science  biu 
r  caal  uo  probleuis  of  phy&ic&l  natore. 

Tut  Euonrrs  or  LABoaAtoaT  Woaa.  By 
A  '■  "  \  U.  A.  Fiondon  and  New 
"V  [laM.Qpcen&Co.     Pp.179. 

Tarr-aooia  adopted  to  the  new  and  genu- 

ri  loeUiod  of  >cieDO0  study  arc  »o  few  as 
that  •TPfT  piinjii—fliTc  educator  will  wel- 
ttfbo  fo  their  number.     The 

tied  U  dcsignod  os  on 
htroUncTtioD  to  ull   dranilicfl  of  natural  aci- 
,  ita  object  being  to  teaeh  a  method  of 
'  ratli»^  than  to  conre}'  Information  in  a 
jb«d  fivid.     It  la  adiiptcd  to  &tudcnia  in 
I  and  high-schools.    To  give  an  idea 
r  method  of  the  hook  we  quote  the  di- 
ftioon  for  the  ftni  oscrcUo  i 
*•  TV  Jind  trpuil  V  f  matter :  1. 

le  a  ImlnTnf,  'ind  ■  -:  two  piecoa 

bf  «'  or  tho  other  with 

iksii^  "la  obuined.     2. 

poioo  a  \nvKt  of  wo^hI  nnd  a  picoe  of 
%.  Conntcrpni-HJ  annilier  pifH^e  of  woo<I 
\  the  l^ad,  and  then  ob«ciTc  that  the  two 
wood  oounterpoiicd  by  the  lead 
\  one  another. 
Fikbotc  exercises  Hbow;  1.  That  with 
Munn  kind  of  mattvr,  wood,  the  pieces 
f%hidi  «»ttiil«rp«n»c  vadi  other  are  the  same 
.or  thcTMlMfctt ;  hill  ill  ITt  rent  ktnda  of 
tmxttr  which  a>uatcrpoift*(  each  other  are 


r.-il.     TTTXIl  .'U 


not  of  the  same  size,  2.  That  two  bodies 
counterpoise  each  other  if  thi-y  each  counicr- 
|}Olae  a  third  boiiy,  for  these  two  bodies  hare 
been  foaiid  to  act  alike  under  the  aanie  con^ 
ditioiu — tliat  U,  when  placed  in  the  same  po- 
sition, and  with  all  tlie surroundings  the  flame. 
Two  ench  pii.'Oi'S  of  matter  aro  ooid  U»  be  ttjunl 
qnaniitita  of  tnaiiar^  howerer  unequal  In  sue 
or  diflorent  in  appearance  they  maj  bo." 

Other  cxetcidCJ  in  weighing  and  some  la  j 
neaeuring  length  and  Vfdumi?  follow.     Whild^ 
occupied  with  weighing,  the  fludent  ia  di- 
rected to  take  to  piecca  n  balance  very  care- 
fully, the  points  in  ita  construction  which  it 
ia  specially  inatnietiTo  for  him  lo  notice  b«v  , 
tng  stated.    Obscrrationd  of  change  of  poaU  J 
tiou,  of  changes  of  teinpemture,  and  of  cci^ 
tun  mutual  changed  coiuioon  to  all  kinds  of 
matter  are  ofoong  the  early  ei»?rcJW-*  of  the 
course.     A  chapter  is  devoted  to  "observa- 
tions of  certain  rautaal  changes  exhibitcKl  bjr  ■ 
certain  kinds  of  mottcr,"  namely,  clectriool ' 
phennmena.     Under  the  head  of  '*  observa- 
lioHB  which  lead  to  the  theory  that  all  mat- 
ter 10  made  up  of  very  small  eeporatc  par- 
tielea"  are  embraced  expeiiments  on  aolu- 
tion,  diffuiLton,  and  the  pressure  of  gaae«.    X 
number  of  chemical  ex])€rimenta  are  given 
in  a  chapter  devoted   to   "  investigalton   of 
the  composition  of  varioua  kind*  of  matter'* 
Ttie  5nal  division  comprises  eiperimcnts  in 
optics,  designed   lo  lead   to   tho  theory  of 
the  ether.     An  appendix  gives  many  practi- 
cal hints  in  regard  to  conducting  the  work 
in  the  laboratory.     Liiits  of  additional  exer- 
cises and  questions  are  iufierted  at  the  end 
of  each  chapter,  and  the  text  is  tllunrated 
with  many   figures  of  apparatus  and  dia« 
grsma. 

Kumbcrg  UnivfrtMiized  is  Iho  latter  or 
advanced  part  of  the  text-book  of  algebra 
by    Prof.    David    If.    SenMnttt^    (Applelon, 
11.25).     The  work  Is  helicvi-d  by  its  author 
to  embrace   oil    algebraic    eubjoctd   usttall^j 
taught    in    the     pro[«ratory   and    srlcntiflol 
schools  and   the  colleges   of  this  country. 
Part  Second  is  divided  into  fire  chapters,  as 
follows:  one  embracing  serial  funciions,  In- 
clutUn^,  among  other  things,  the  binomial 
thcoreon,  and   exponential   and    logurlthoiio 
scries;  one  treating  of  complex   nunil»  :  *, 
graphically  and  aaalvticallr ;  one  embi"'^l!' 
a  discussion  on  the  theory  of  functioni ;  ouo 
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callng  of  the  ihcorf  of  ci|uaiIona,  and  one 

t'ftiiut*  of  Ji'U'rQiInauu  and  prabaliilicieft, 
EO  far  OS  llitf  nutliur  Uet'ius  ihctiii  of  interest 
aod  voluo  to  ihti  gi*tienil  ^tu(it*&L  The  »ol- 
nmc  clo^vs  with  b  au|jplcmentar7  iliAcufsion 
of  Gontiaucd  fnu:tIoii»  onil  theory  of  nms- 
bcra.  Tho  two  parU  of  the  book  arc  paged 
coutinuouslr,  oud  may  bo  had  bound  to- 
golher, 

Although  prepared  for  Engliflh  rcadcrSf 
the  iVtXci  on  Amtriean  SchooU  and  Trainififf 
CyUffeSy  by  •/.  G.  Fitch  (Macctjillan,  60  ccat^), 

ontaias  much  that  Auiericau  toauhurs  ctin 
rea<l  with  profiL  The?c  Notes  were  made 
doHng  a  vlelt  of  the  author  to  America  m 
1S88,  and  were  embodied  in  his  annual  otH- 
ciol  report  on  Eoglihh  Training  CuUcgen, 
preBent«d  to  Parliomcot  in  1889.  It  ta  aJ- 
L:way9  instructiTc  to  sco  ourHclvcA  aa  other 

bir-minJed  observcra  ace  oa,  and  this  pict- 
ure of  our  (Hlucational  methods  Jroni  a  for- 
d^  point  of  view  must  help  Americans  tu 
rcollxe  what  nre  the  poculiarltlco,  the  merits 
and  defecia,  in  a  fiystcm  all  porta  of  which 
(tceui  Ui  ua  I'lpially  natural  and  nduilrnble. 
An  inlroduetioii  Uaa  been  proHs^^d  to  the 
Tolumc  telling  hov  education  u  supported 
in  England.  Thij  ia  a  point  on  which  many 
Amerieann  appear  to  be  ignorant,  and  a 
gllariug  ctuc  of  suob  ignoruncc  by  a  reverend 

Titer  in  on  American  mogaxtne  ii  token  t>y 
Dr.  Fitch  aa  i\\A  text  for  hia  remarks.  A 
tabic  showing  aofaemefl  of  graded  instruction 
in  ptimary  Fchoole  in  England,  Kcw  Vork, 
rhiliidclphia,  riiicn^n,  Mw^achufictts,  and 
Outflrio  Is  inserted  at  the  vnd  of  tlio  volume. 
Volume  XI  of  tho  Trttnttidiom  t>f  th« 
Kannu  Aeadetny  of  Science  covcra  the  an- 
nuftl  mnoUiit;«  of  1$37  and  lf^88.  Uoat  of 
the  paper*  cm^xtdy  rr^ulta  of  eolcntillie  ns 
pcarehcfl  on  the  geology,  botany,  and  £o6logy 
rif  Kurt'oJi-  AiiKiitc  tbe^c  arc  llorljuia  of 
the  P  ).y  Trnf.  T:- 

On  tir  i\'(]  Salt  I. 

Trortl;  V  E.  II.  S.  Iloiley  ;   Pcnwnol 

Ot>0i'i  <n  tho  dura  of  Kanraci,  by 

Mnt.  A.  L  HtuyMJu';  iimtUt^y  of  the  iMsavcn* 
worth  Propel  Well,  by  K-  Jami'^Hm ;  A 
Lbt  of  the  Kanaaa  Specie^  of  PcromMpora. 
,  by  W.  T.  fiwinglo ;  and  a  Mctcorolopi- 

al  Summary  for  tli«i  Ycftr»  1887  and  Iwwa, 
F.  H,  Fr  ■"   :«  An  iii»o  aoino 

I  on  gmor^ 
"fnt  BtLtim  ^  C>«u^'i«.  of  the  Udro^ 


aityof  ' 
txtriU  ti- 
ed/ TWy  '    . '  ,  »!>,  vntting* 

that  pari  .  I    111*  ,  I' b   U  I 

gircn  in  a  oullege  oouroo.  Th«  Urwl  ] 
the  subject  is  presented  in  raucli  diftoil^^ 
oiany  examples  and  iUustratloas ;  fvrtbcr  M 
the  Btudetti  Ia  thrown  more  upon  bU  owbi% 
Bourccfl.  In  tho  prcficc,  sections  ore  aped* 
ficd  which  nuiy  be  ondttcd  without  Impoixinf 
the  uiniiuuiiy  uf  the  leit,  if  a  shorter  COWM 
t«  Oenirctt.  An  appendix  oontatua  Uie  ! 
mulic  which  the  itudent  will  find 
fui  in  eQb«cc|ucnt  work  to  nuitbcnutlcik  i 
A  lit*  wens  to  a  part  of  tlie  cxamptos  tttt  glrta 
at  the  end  of  the  book. 

A  fifth  edition,  rc%'i«cd  and  adar^od,  of 
the  litlle  work  on  Kledrie  Light  h  HdRatimm 
and  the  Managmnfti  o/  Aeatmui^mt^  bj 
Sir  Dmid  Satomcw,  Part.,  boa  juat  bc«B  p«V 
lUhed  (Van  KoMrand,  |1.A0>  Ttie  hook  b 
now  morv  than  twice  oa  lar|!c  u  wlun  U 
6rst  flppi>are<],  baring  been  ext«s()ad  I 
pages,  and  contains  100  llhxiirmiJoiUL 
rapidity  with  wlUch  four  cdiitona  have  bcon^ 
disponed  of,  and  the  fact  tbat  tba  boolc  I 
been  trant>Iatod  into  0<-rma&  and  I^«&«b,  i 
praetiral  inilonwrnents  of  ita  mine.  Beoid 
expanding  the  chapters  of  the  loot  cditiu 
the  author  has  addod  two  new 
many  of  tho  cuts  are  now  iuMrtcd  for  tkf  i 
flmt  time. 

Prof.  n.  n.  Ward,  U.  D.,  baa  pqhllihcd 
a  reviflcd  edition  of  hia  ircocd-boolt  for 
tmtantca)  laboratnty  irork  calfUod  /fan! 
OnjanUatinn  (Glnn  4  O}.,  66  OtVlil).  Th» 
preface  and  introdootioa  explain 
Ward'a  echnmc  of  writing  dcMrtplkM 
plonu ;  tJien  follow  twenty  pagoa  ta  mhk 
the  terma  cocmsonly  aiH^  In  dnMrlbtag  i 
portfi  of  plants  on  dc£aed.  Hm  llie  «s- 
thor  gives,  in  addition  (o  many  cif  U»«  U^ 
olcol  t«rms,  «imp]«r  wcmla  lb*i  nay  bo  bmmI 
by  ptipilK  wb(»«r  conne  of  stody  «ia  Ut 
abort.  The  leaTvs  of  tbc  book  arc  dc4  la 
by  a  cord,  so  tbat  aa  each  pttntod  lorn  la 
flUrtl  out  it  may  li«>  rpmornl  and  haiid^A  fea 
t)ie  teacbrr  fomomination  '1^^«' '" 
aidea  Unet  for  dncrifititw  wo: 

for  drowinga.     pin-'-    r 

which  dri(*d  ■pccii! 

A  ■» 
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K*w  TorV).  Tl  fontainft  advlc*  on  all  the 
•abJ4MU  uftuAtJy  coniprincfi  in  a  health 
twhimI  groupod  under  two  heads — the  prc- 
veoikMi  of  di^co-or  uul  the  mro  of  the  aick. 
Xo  Itw  Ultrr  ilfpftrtiiicul  are  eomti  dlrt'CtiuuB 
vUcii  the  lajmaQ  id  prohahlj  not  «Tpt<cted 
i»  opc  himvlf,  for,  in  nnothor  place,  tbc 
a«t]|o  t  ^^osoon  Afl  umui&' talc  able 

•k|^  '  are  perodwd,  a  phy-'idau 

■boold  bo  ciUlcd."  The  rcft«lublonr»i4  of  thu 
^Mtepe  bu  hotn  incrcodcd  by  putting  into 

^^^^Hfe  of  dmcription  and  acoountd  of  ways 

^^iRaftoms  In  uiher  countries. 

ICr.  Boff^Ho  Htxte  pabliahes  a  Manual  of 
tk»  Or^fon  TVwli!  ZAtni^wije^  or  Chinook 
Jmryotk  (London  :  \^^li^l«klT,  JU.),  written  to 
fftftn  p^in  of  a  rolumc  of  linpiielios,  the 
ir  vcrol  contributors,  wWch  U  not 

;  .>->d.     The  author's  first  stud;  of 

the  subjvot  wn9  tund'.*  in  1841,  when,  as  a 
tnciubvr  of  a  United  States  czploriug  expo- 
(titUm,  be  undertook  an  account  of  the  eth- 
iintof(y  uf  tliv  (Oregon  regfoii,  lie  found  the 
jargon  to  c<mipri(«  abt^iut  two  hundred  and 
fifty  word»;  the  number  had  nearly  doubled 
\n  I«fl9,  whiMi  tho  dlcciunary  of  George  Oibbs 
'  Itich  lime  no  material 
been  made  iu  the  Ijui- 
gruiii^c.  In  regard  to  the  preaeitt  Tolumc, 
Mr  llale  says.  In  hia  prefatory  note,  "Coin- 
priAin^*,  aa  will  be  Been,  a  eomplete  grammar 
anH  didi'iuary,  with  AiH.>chuouR  of  oolloipiinl 
■tmI  u^mtivc  phm.<te9,  Bongs,  hymns,  a  scr- 
B»on,  vie,  it  Is  Intended  to  affon!  a  manual 
for  ilia  aao  of  traretera  and  settlers  in  tho 
RgSon  wbert  it  i-  »•'  well  as  an  op- 

poftutiltr  for  plii!  ■'  Btwdy  the  c«.>n- 

'  a  gfiiuiiiu  hilomatioimt  sprtx^h 
L  -L,  wUb  the  lH!6t  rtsuU*,  among 

popnlationft  in  varfnun  *.t.i^pfl  of  civillwition, 
«|>ealKing  more  than  twenty  fliRtitu-t  Ian* 
(Hiagvn,  and  difhisetl  orcr  a  territory  nearly 

f  aa  laigr  04  Ruropc.** 

A  ntfw  solution  to  tbd  problem  of  an  in- 

ational  laugnage  Is  offered  by  Avfitufin 
,  In  a  jiojuphlet  entitled  Souwi-S-  g- 
i(\       ■■•-■-..  ■      - 


to  euch  uec  is  ita  nh- 
■^.    n«  then  ttliistratea 
I  of  tb«  iJTcgnlarities  of  Etaglxab  apdling, 


end  anawera  the  stock  objectlonB  to  any 
change  in  a  rigorous  and  interesting  style. 
In  the  second  part  of  the  pamphlet,  Ur. 
Knofloi-h  prcscntii  hia  metliod  of  writing 
Eu{;liFb.  tt  is  a  phonetic  6y8i«m,  the  dc' 
Rciencics  in  our  present  alphabet  being  rap- 
pUed  by  ncwr  letters.  Long  rowcla  ore 
printed  in  hcary  or  full-face  type.  Besides 
giving  the  exact  sound  of  each  word,  Sound- 
English  also  indicates  the  accent,  Syllablet 
eoutaiuing  long  towcIh  arc  generally  accent- 
ed, BO  the  fnll-face  type  is  a  mark  of  ooeent. 
Where  this  rule  docs  not  apply,  a  consonant 
is  printed  In  full-face  to  mark  tho  accent. 
All  capitals  are  discarded ;  they  are  not 
needed  at  the  beginning  of  sentences,  ud 
proper  namea  arc  di^tinguieiied  by  the  con- 
text, as  la  spoken  language.  One  adrantnge 
claimed  for  this  system  is  that  type-writers 
can  be  easily  modified  to  write  it,  the  heary 
letters  being  made  by  holding  tbc  space-bar 
and  striking  the  key  twice.  An  appendix 
in  dialogue  form  answers  objections  to 
Sound-English. 

A  system  of  metrology  designed  to  su- 
persede the  metric  as  well  as  the  remaining 
old  systems  is  set  forth  by  the  Hon.  EJiatrti 
AW,  in  a  book  entitled  Xatural  Wfiffht$ 
and  Jfewturea  (London :  E.  Stanford,  2«,  6rf.). 
Us  linear  unit  is  on  cU  of  about  twenty-firo 
inches,  which  is  one  ten-thousandth  of  the 
aemi-diamcier  of  the  earth — the  measure 
used  by  astronomers  for  expressing  the  im- 
mense celestial  distances.  The  foot  would 
b«  half  an  ell  and  would  eoniain  tweWe 
new  inches.  All  other  measures  and  the 
rcights  would  be  derived  from  the  linear 
unit,  as  in  the  metric  system.  They  would 
be  given  the  names  now  nsed  for  the  old 
weightt*  and  meaenres.  The  proposed  sys- 
tem diffors  from  the  metric  in  preferring 
duodecimal  division  in  linear  and  weight 
measure,  and  binary  division  in  surface  and 
capacity  measure.  The  author  6nds  much 
to  aay  la  favor  of  the  United  Kingdom,  the 
tToited  States,  and  Russia  adopting  tho 
'*  itiitural "  fy&tem  together,  ond  ho  says  it 
well.  By  description  and  in  tables  he  pre- 
sents the  system  from  every  point  of  view, 
and  makes  out  a  very  nble  pica  in  itr  behalf, 
both  OD  practical  and  on  ^atimental  grounds. 

Mary  Sonlir,  the  author  of  Z»yic  tv^ffhi 
hy  Love  {A.  Mudge  &  Son,  Printers,  Bos- 
tcm),  says  of  her  own  production:  *'Thifl 
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book  will  flecm  to  aocue  &  mere  medley.  Ib 
ti  A  ioit-tH>«)k  of  logic,  a  pioua  eihiirtAtioii, 
or  u  ireaiiec  on  mTtlioIogy  ? "  Tbe  ordinarj 
pcmoD  will  get  t^xoctlj  this  Imprc^^oD  from 
ft  flrat  gliuicc  at  tbo  Ix^ok;  but  be  cftu  not 
bclp  ft-uUng  a  respect  for  i)i«  Aulbor'a  nUiul 
fhiin  tbe  fact  that  ahe  r«aILzefl  bo  vdt  tbc 
dtanMJier  of  her  own  irork.  It  cx>usut«  of 
A  number  of  easajra,  ilcallng  cblLJl;^  irltli 
metapbjaica,  tbe  Hebrew  rcUgion,  and  edii- 
caiioiial  nu'tboiiit.  Uuu  objeul  of  tbe  volume 
btiiug  to  iombat  tooDotouy  and  gpcfii filial- 
tion  in  teaching,  the  ohaptcra  are  far  froni 
r  being  »ev<>rt;ljf  uiuUiodical  in  Boop«  or  ar. 
'  ntogemeot  Tbe  author  irndsu  that  too  Ut- 
Uo  regard  '\&  eommoQl;  puid  to  tbe  bearing 
of  Uiilu-ent  fields  of  knowledge  u}von  vacb 
other.  She  makes  nmny  reiercaces  to  the 
work  of  George  Boole,  and  frequently  quotee 
from  his  Laws  of  Tbought.  Anoibcr  Kit  her 
•uth«>ritiaa  ia  Gnitry,  author  of  the  Logique. 
jKtBhimm  agaiiMt  CUjrift/um^  edited  by 
Prof.  Jiu/uA  R  J:i<Kartl90H  (Ginn),  has  been 
added  to  the  College  Seriea  of  Greek  Au- 
thuns.  A  h(c  of  wEachiuus  U  prettied  U) 
the  volume,  and  notca  occupy  about  two 
thirdi  of  each  of  the  pages  on  which  the 
text  ia  printed.  The  book  baa  a  Greek  in- 
dex and  an  index  of  subjcctt, 

A  Hiport  of  /explorations  in  the  Atl^ho- 

f  JUf^hm^  mad«  by  Frof.  JJavid  Slarr  Jor- 

»bu  been  published  by  the  UiuumI  Stuted 

mh  Oommiaiion.   Thla  examiuatioti  hud  iwo 

purposes  ;    first,    to    ascertain    tbv 

I  ebftnict«ir  of  tbe  slrMitna  of  ibc  Alle- 

r  region  of  Yir^lnia,  North  CuroUna,  and 

"Tecioessea,  and  of  weatom   Indiana ;  their 

prcflcnt    stock  of    food  •  finbee,   and    their 

suitability  for  the   introduction  of  species 

not  now  found  there;  second,  to  catalogue 

ttb«  tubes  native  to  each  itrctmi*  whether 

d*flsbos  or  not,  In  order  to  compli«(«  oitr 

owlndgB  of  thu  gemgraphical  ri 

ttcb  siHsdes,  ftiid  lo  ttirow  i  o 

laws    whicb    govt*rn    ccogmpbicid  dlitribu- 

tioo,    Tlu*   results  of  tbe  obaervallons  r&- 

orded  In  tJiii  paper  accord  with  a  pnivioua 

r«DnrIctlon  of  Uie  author^  that  the  question 

of  dUirlbutiun  rcductm  it«t!>If  to  a  question 

of  barrier*  of  varroos  sorts.     Each  spocius 

ext^tnds  its   ranf?o  In   every  direction^  and 

^^olds  tbe  groand  thus  ukx^u  If  it  can. 

Tbo  MlUtU  o/  ih»  t'uiud  ^ttim  J^sk 
nnimiom  /pr  1887  omaiaU  of  reports 


us  :  ■ 
In  tlsfl 


and  CO  rreR  pond  once  on  a   mI^V 
topics.     Aiuoog  the  txjore  (t^  n'! 
are  reports)  on  tUa  fi-h'r*  <' 
Egg  Uai'bor  Bay,  Now  Jci 
on  tbe  invc8llgati'>na  by  tlic  fchorrncr  Gr 
pus  on  the  Soutiiern  inackoretgruuud*. 
a  roTiow  *;f  the  mackerels  of  Aiaerica 
Europe  (wlUi  pUtea^.    A   folly   Ilia 
paper  of  over  one  hundred  poxcA.  by  i 
ColHuii,  describes  tht  i  '  fi»\uuy\ 

Grvut  Britain.     Amoti^  ..^of  moi 

popular  interest  arc  an  a<vuuui  of  thi»  AmffH> 
can  Sordino  Industry  in  18SA,  tr)  R  E.  Kirll 
and  H.  M.  Smith ;  and  Tbe    Aquaritun  :  a 
Driof  Exposition  oi  its  Prindplus  ami  Kk 
ugemeni  (lUusiraied),  by  WiUiam  P.  tval. 

An  auuount  of  7'At  //I'x^ory  u/  tXt  «Via| 
ra  Hiver^  by  O,  K.  OiJll*<rt,  included  In 
Beport  for  1889,  of  the  CommlaiAociatB  oT* 
lUc  Slate  Reservation  ai  Niagara,  has  bvft 
repriuUvl  In  pamphlet  fnrat,  Ii  oontalM  t^ 
substance  of  the  Icciuns  which  the  avtlrar 
gave  before  the  Amchcui  A  woeiallon  lor 
the  Advanooint^ut  of  Science,  at  Its  Tocance 
meeting  in  1880,  and  is  wrftura  la  a  style 
which  makes  it  attractive  to  th«  |;eacf«II]r 
intelligent  person  as  well  a«  intcrealinc  to 
tJie  geologist.  Mr.  Gilbert  dlscuaaca 
ehan^itd  of  outlets  of  the  Great  Lairn  i 
by  the  ndranoe  and  retreat  of  the 
icc-tibect,  and  shows  their  bearing 
history  uf  tbe  Xiagura  River.  Re  then  d»- 
gcribcs  tbe  work  of  the  cataract  la  cuttSaj; 
utu  iL>  gorge,  ami  concludo*  «tti>  a  IM  m( 
qucstionfl  wbich  must  br  oon^fldertd  bcfors 
any  satisfactory  estimate  of  the  rmto  of  r»- 
oeastou  of  tbe  tails  can  tie  reacbcd. 
paper  is  iUustraied  with  eight  platan 

Throe  monographs  by  Mr.  HoUri 
imy,  pnhliftbed  In  th»  ProoDcdixigs  of  (W 
United  .SlaU,*s  National  Museum,  comprtM  a 
Rtifiew  of  thr  OmuM  A't^fnt^'U/ita  of  i^aasr^ 
In  which  the  exiatenoe  of  a  much  pvtttar 
number  of  olvarly  define]  forms  Own  bars 
bwTi  rowiKnUed  by  W^  was 

made  spparvut ;   a    Ji  ><^)U 

Sckntrui  of  SvaimOn  —  in  wb>ob  arfvcal 
forms  that  b"d  u^n  '*  lamped  to^eAWr  * 
badlobodi-  and  a  Xiitf  ^ /knfr 

(sItlT.«i»    Sp.  •'      -     '*-■     '-•-^/  9/ 

&inta  LuHa.  'Uit, 

/Inuj/,  and  ai  ift-    .snnn  oj   JV^'f*  .i-s  m 


alii^  lA 

■aca    lU^I 

aocjcnfl 
m  tb«fl 


ISdT-'W,  by  tbo  nsh 
Albfttrosa. 


Oomndaaioai  a<« 


ITTSRART  KOTTCES. 


4«1 


Among    tb«   Inter  publtoatlons   hy  tho 
^iKcd  Stfttcfl    N'aCicnal   Miuctim    ftre    do- 
!)pUvc   Xoto  of  Sev)  Genera  and  Spc€ut 
I  l«o«^  CimbriAn  or  OlcantluA  Zono 
AttU'rk-a,  bj  Charla  D,   Wtdcott  ; 
^ovlh  Ameri^n  Arridithr^  fomul  north 
F  tlw  Mpt(<»?in  BomidAry,  by  lAtm-mef  Hot- 
tmgr  i  '  of    T*PO    AV«"    SjMxica  of 

jUvtiK--  'iftrmia^  hy  fj^onharJ  Sttj. 

mtgtr  :  Jttpcrton  the  B^trnchinnM  and  JU}*- 
tOm  wlUeUd  by  the  LTnitcd  State  FUh  Com- 
mimiam  Shmner  Altxiinm  In  lRS7-'^8,  by 
£  Z).  Ofpt ;  Dacriptvm  of  Kfto  Spctie*  of 
^Xtkm  toUecttd  al  Iht  OnUfHvjt}»  fidarul*  and 
aloog  ttw  cout  of  the  United  States  of  Co- 
kmibU  during  tho  SAtnc  cxpoilltioQ,  by  77.  fit. 
JffTthn  U»l  C.  M,  IktUmitn  ;  and  Annotutrti 
Cataioff%«  0/  /iiMtf/j,  collected  bt/  (he  Atha- 
trxMu  in  1887-'SS,  by  U  O.  Howard. 

T»o  e«*i.ny«  ftn  Primiiive.  Arehiteefure 
Iatc  rpcmiJy  been  publisht'd  by  Barr  Ffr- 
rw.  to  on«,  oa  Sociological  IntluoQces,  ns 
prtJiCcd  from  The  American  K&turalist,  he 
uiX%  how  thv  form  and  arrangoraenl  of  the 
^veUiag  hare  b<en  mofUfied  acconling  as 
tbt  oeciipftnt«  wen  a  single  family  or  »ct- 
enl  CaniUicfl  living  in  coujniunlsm,  as  they 
vcTV  ei«*h*Dtary  or  ni^tundlt^  timid  or  war- 
like, etc  In  tb<3  othi*r,  first  piiblisbed  in 
tk*  AxocHcftn  Aittbrcpologi^t,  be  takes  Cli- 
tnaliti  Infln«ncofl  for  hta  Bubjeot,  and  ^hows 
bow  tbcy  bavt?  affected  tbo  pit^h  of  roofs, 
the  vlte  of  windowf,  the  cloeeaesa  of  walls, 
ibo  choloo  of  material,  etc. 

'V  Alfred  It  Wolf  (Sew  York)  bos 
'i«I  «  panipblot  on  The  V^entilafina  uf 
Ifuildiftfft^  Id  which  he  statoa  the  problem 
tet  iba  orobitecl  haa  to  »olrc,  correcting 
popolar  misoonocptions  about  vi?nti- 
,  ahowi  by  what  calcuUtion  the  proper 
qoistlty  of  fre^b  air  to  be  supplied  to  the 
hBBt«i  of  h  room  may  be  fournl,  and  calls 
•CtMitton  to  the  fact  that  efHcient  ventilation 
ift  c«>ld  wralhor  invoKea  additional  cxpenee 
in  beatlDijr.  He  then  conaiden  several  metb- 
odf  of  obtaining  the  required  supply  and  re- 
tWTml  of  air,  and  the  relation  of  the  usual 
!:ition, 
T''  "^rt  of  the  Agri- 

<i/  C<^neU  ITni. 
idversity,  Ithaca, 
V.>  omi  port?  of  the  «er{>nil 

td   '  1.  appended  to  which 

!  BoUrdM  e  to  li>  iDolusSre,  deaUog  with 


the  production  of  lean  meat  in  (natuva 
animalB;  whether  heating  milk  affects  the 
butter  nmdc  from  it;  fodders  and  feedlog- 
stuffs  ;  Influences  of  ctirtain  conditions  upon 
the  sprooting  of  seeds ;  wind-breakti  in  their 
relation  to  fruit-growing,  tomatoes,  dctcrioN 
atioD  of  mannro,  etc  Many  of  the  papi'i'a 
are  illuatrated. 

7%e  Fourth  Jteadin^-^yoh  m.  Lippin- 
cott's  New  Series,  by  £befk  H.  Davie  (Uppin- 
cott,  80  cents),  is  made  up  of  »cIect)ona  in 
prose  and  reree  from  staudaud  English  and 
Aiuerican  authors,  including  some  reoeot 
writers,  whoso  works  arc  drawn  upon  by 
permission  of  their  publiHhers,  A  Chapter 
of  Suggestions  for  Training  tbo  Voloe  is  pre- 
6xed,  and  a  list  of  queationa  for  the  use  of 
teachers  and  a  vocabulary  are  appended. 
The  volume  Is  illustrated. 

A  collection  of  fferoie  BaVadM^  edited 
with  noteii  by  D,  II.  Montgomery^  baa  just 
been  issued  (Glnn,  ^  cents).  The  vol- 
nme  contains  sixty-eight  balladA,  among 
which  are  many  whoso  excellence  baa  made 
them  long  popular,  such  as  Hacaulay'a  Ho- 
ratius,  Irry,  etc  ;  Aytoun'B  Execution  of 
Montrose,  and  Edinburgh  after  Floddcn; 
Ifarco  Bouaris,  Ca^abianci,  Loohinvar,  Bar- 
bnra  Frictchie,  Sheridan's  Ride,  and  Curfew 
must  not  ring  To-night.  Others  less  famil- 
iar arc  Cowper*fl  Boadieea,  Scotland*8  Maiden 
Martyr,  Shan  Van  Vocht,  Song  of  Mariou'a 
Men,  TIjc  Song  of  the  Camp,  and  Lowell's 
Commemoration  Ode.  Explanatory  notes 
are  introduced  at  the  foot  of  the  pages,  and 
indexes  to  these  notes  and  to  the  authors 
represented  are  appended  to  the  volume. 

A  Tery  full  treatifle  on  whist,  entitled 
Ameriean  WhiM  Illuetraled,  has  been  written 
by  O.  W.  P.,  the  author  nf  American  Whist 
and  Whist  Universal  (Ilotigliton,  $1.75). 
He  states  that  this  publication  is  a  digest  of 
his  two  previous  volumes,  with  all  tim 
amendments,  revisions,  and  changes  in  play 
required  by  the  application  of  recent  inven- 
tions and  improrements  in  tlie  practioe  of 
the  American  game.  The  volume  is  Intro- 
daced  by  a  short  history  of  cards,  including 
the  game  of  modem  whist ;  then  follow  the 
laws  of  American  whi^  and  the  nilefl  of  a 
Boston  wbist  club— the  Deschapelles.  la 
his  mles  for  original  leads  and  hia  analyses 
of  the  play  of  second,  third,  aiul  fonrth 
biuuto,  the  author  la  Uberml  with  reosoiis  and 
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vxpUoattona.  The  d^araderistics  of  Aioer- 
ic«a  Leads  and  of  "  The  Xew  Plaj "  are 
fully  cxplaiocd  and  iUtuiratcd,  oad  duo  At- 
tention tfl  given  to  >  U}g«  nnmbor  ol  specUl 
t'.|.lL«.    A  chapter  o(  sonus  sxuy  pa^  on 

J  W  iiUi  Pnctice  cuiualstfl  of  ni]««  and  uuonBcl 
good  to  fltiniulntc  the  indifferent  player 

'to  bocomc  a  good  ooo.  A  sample  coavcrs*' 
tiou,  such  as  U  carried  on  by  four  penons  of 
the  fttrniur  sort,  i*  alAo  introduced.  Twenty 
tnu8iraiire  hauds,  with  figuraa  of  all  the 
cards,  ooncludc  the  rolome. 
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^mA  fer  AleoboJlsm.    Fp.  Um.    a^  c«uU. 


POPULAR  MISCELLANY. 

<SMl«gl«U  Svrrer-Work  In  9tlnac3ota« 

^Xb©  Uw  of  !872,  undi_'r  whkh   the  Oeo- 

loficnl  Pnrrry  of  Minncwta  waa  inaiUiited, 
«  !.!,   ftoconiiBg    to   Prof.    N.    D. 

S.  '..  place  the  surrey  in  close  con- 

til  t'  >i:  "'lit  the  Suie  Univcn^ity ;  oud  the 
pn  ft'ioriship  of  OwjIoKy  and  MincraUtgy  tu 
the  tmivenity  was  maintainod  for  six  ycnrR 
At  the  npvuAO  of  tbo  eurrey  fuutl.  From  It 
lii«  miucQtit  of  ttiv  university  has  obtAmoJ 
Um  ftoclouacM  of  p^witig  KColo^invl,  zuu- 
,  fttti]  ftrdiKoIoglcal  collcctioiid.  Tbo 
(tupjmrleil  by  legislative  appro* 
prUtioBS  till  tlie  rcvi>nuu  frutu  the  ^alo  uf 
Mlft^prtii^  land^  sijppli'Ml  ilp-ir  plaoo.  Tbe 
•Ida  of  the  <:iu<'f|M-Uc  has  boen 
nind  amssanily,  though  it  bos  not 
ptoaoon.    "  Tliv  Rununl  rofkirla  eui- 

dy  Cbnunon  f&ct?,  aiul  doscription  cnst  in 
Iftcmi-^cnUllc  lunld.  Tfacy  arc  ftddruased 
primAhlj  to  •  bone  cortdiitiiency^  in  order 
to  kliov  ttusu  tbe  atiliiy  of  the  work  of  tbo 
mrttfy.  A*  the  iurvcy  becomes  fcroundcd 
in  tb''  I  of  our  owu  citizens.  It  la 

flmff  >lolnfF  moruiulvfinct'd  work, 

•M  «l  tbe  AAHMi  time  flmU  &  cvjiHtitncticy 
tiatfd  T\'n\s  to  welcorae  more  strictly  scion- 
tlfic   ]  -  **     Among    tlie    iai>8t    iin- 

poft&i;'.  ;.  -  -  of  llie  work  of  thu  wrvoy 
luff  tMcn  tbe  mring  of  tho  salt-^prin^ 
liob  from  IhHii^  dorourcd  by  speculallvu 
oAcrpriMR ;  (liMu&ding  oiitfjctts,  by  lito 
pobBeaUoa  of  comet  information  on  Uiv 
•ilbjticit  from  mokiag  fruiUoes  «carchcf  for 
oeal ;  cftUing  aUentSrai  to  tbe  economic  re- 
i«Mm  qI  tb«  State ;  uid  aboving  tbe 
pwyU  hum  \f»  MRtrt  die«ply  a  vapply  of 


pure  water  for  domestic  ptirposee.  Tho 
ftcionti&c  roeu1t3,  while  uot  including  any 
(pv«t  new  disooTerie&,  bavc  bcou  nuxncroaa, 
and  all  bave  a  place  in  tbe  duci4latioQ  of 
geological  theory.  Tbo  imBuiabed  work 
of  the  BurTey  Uc3  in  the  northora  part  of 
the  St&tc,  and,  embracing  tho  crystallino 
rocks  and  tbo  vurioufl  qui'stions  of  econom- 
ic and  terhuical  geology  that  pertain  to  tbcm, 
19  the  most  important  ati  wotl  A3  tbe  moet 
ditticatt  and  costly  part  of  its  worlc 

SvouMtr  Covses  at  narrard.  —  The 
ooursc^  of  snmraer  instraction  at  Uamud 
UnlTcnntj  will  include  four  ooursed  in  chem- 
lairy  (general  elementary  ctaeoii^try,  qualita- 
tire  auftlysU.  quantitatirc  analysis,  and  or- 
ganic chemistrj);  couraea  in  experimental 
ph)'5ics  and  boUiny,  geolojry  (plemcntary  and 
advanced) ;  topography,  French,  German,  and 
physical  trailing ;  and  courses  at  the  medi- 
cal school.  A  g:cncml  ootirsc  of  lectures  on 
metliodfi  of  ingtruction  will  be  given  io  ad- 
dition by  teacher;}  in  the  ftcvoral  dcpartmonta 
repreaentcd  by  the  schools,  open  free  to  all 
member*  of  the  summer  schools.  Persons 
are  admitted  as  upceial  students  in  tbe  unl- 
vorslly  who  desire  to  pursue  for  a  year  or 
more  tbe  eludy  of  some  particular  subject ; 
and  who,  baring  roceivoU  a  liip;h-school  or 
academy  training,  wish  to  follow  for  one  or 
more  years  a  course  of  liberal  study  prepara- 
tory to  some  prnfcH^iun  or  to  tho  walks  of 
active  life.  Tlie  summer  courses  will  open 
on  different  days  between  Juno  SOch  and 
Jaljp  9th,  iuclusivo. 

IVatON^s  Fjirth-Carrlng.— As  tbe  tooU 
used  by  Nature  in  carving  the  earth,  Dr, 
Archibald  Gelkio  enumerates  ur,  rain,  riv* 
era,  springs,  and  fro«it.  Exposure  to  th© 
air  changes  the  hardest  rocks.  Grocka 
form  in  them  wliich  receive  the  rain  and  are  ' 
enlarged  by  freeting  in  winter,  to  increow 
the  effect  of  the  next  season's  roiu  in  wash- 
ing away  tho  surface.  Xo  rock  wiiafii  away 
faster  than  white  marble,  the  dcstniotloa  of 
which  is  s^tceiied  by  the  carbonic  acid  in  tho 
air.  Tbe  waste  in  a  century  sometimes 
amounts  to  a  third  of  an  inch  in  thickness. 
The  more  compact  kinds  of  sandstone  4tl*4 
dure  1>etier,  and  in  lomlntoaoa  still,  after 
tho  l3p(ie  of  two  centurtea,  show  marks  of 
the  chisel  Saadstonva,  bewevor,  tuually  eon* 
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fttn  a  Itiyer  raorc  »o1ii?^1e  thut  the  rost,  along 
bicli  the  rock  5pliC»  ntid  peels.  Comp.ict 
rt>clu  like  gr&nitc  ore  trftverscd  by  parallel 
jdinU  ou  which  the  WL'JiUi«;r  acU  ikjitruc- 
lively ;  and  Qxn  less  compact  cla>6,  ilrivii  lo 
[/owdcr,  An*  btoim  hj  Uic  wiud  aui]  swi'pt 
more  rapi'ily  Into  rircrs,  bkc^,  anil  the*  sea. 
The  nun  streams,  alwajti  runoliig  over  tho 
fiaiiiti  cbauD&U,  furrow  the  blll-«ide  and  wear 
il  away  still  mora  mpidly;  and  a  «heep-vaUc 
in  a  (cw  ycoTd  may  bccomo  a  deep  ravine. 
The  material  carried  down,  when  spread  at 
luwer  U'veli,  helps  to  funn  plains  like  mead- 
pw&,  aud  these  in  tioie  may  be  cue  through  and 
anially  carried  away.  Streams  descending 
from  peaty  rvgtooa  arv  clmrgetl  with  car- 
bonic acid,  and  dtstniciive  to  limestoue.  In 
all  mountiUD  regions  the  rivcra  arc  liable  to 
ctiurmoui  increase  in  volumo  from  hcary 
rainfaltii,  when  tbcy  carry  off  proportion- 
ntdy  hu^r  quantities  of  oartti.  The  work 
of  springs  is  like  that  of  ruin  and  rircrs. 
The  siuk-holcfl  in  lime^itono  itgious  carry 
Ujo  waifr  down  undcr);rouud  to  do  a  similar 
fork  tiicre ;  and  tldx  tindci-gmund  flow  of 
atcr  often  helps  in  the  production  of  laud- 
slijia,  cs])ecinlly  when  the  ground  is  oovurcd 
with  bowldcr-ciay. 

Tue&Us  the  '<New  BaUn|/*— In  tli« 
"K«w  liotany."  as  dwcribed  by  Trof.  \V.  J. 
al,  in  Garden  and  Forest,  pupils  arc  s<*t  to 
klndying  plants  before  books.  PrcTious  to 
the  firtl  lesson,  "caeh  pupil  is  furnislie*i 
OT  told  when*  to  procure  some  epccStoen 
for  study.  U  it  U  winter,  and  flowers  or 
growing  pUnu  can  not  bo  hod,  give  each  n 
branci]  of  a  trvo  or  shnib,  which  uiay  t»Q 
two  foot  lonf^  The  examination  uf  tltcse  Ls 
made  diu^g  tlie  tuual  Umo  for  preparing 
lessons,  and  not  while  the  class  is  before 
tho  Ivaobcr.  For  the  0rst  rvcitatiuu  each  is 
\  tell  what  be  has  dlscorercd.  The  spoci- 
I  arc  not  lu  i>ight  during  the  let^itncfnn. 
tn  leanitng  the  1< 
for,  if  ihcy  are  u- 

quarter  of  what  the  pupil  cnn  9w  for  him- 
self. If  tlicre  Is  time,  caeh  raombcr  of  the 
class  Is  allowMl  a  cliancc  to  mention  any- 
thing not  tu.ni«tl  by  any  of  the  rest.  The 
pupiU  are  not  told  what  Uiey  c«ii  »o«  for 
Ihrmsclrca.  An  effort  is  made  to  keep 
them  working  after  soinotiilng  which  Ihey 
ha?e  not  yet  dlsoorercd.    If  two  ncmlMni 


disagree  on  any   (Hilntf   "U    the    next 
after  further  study,  they  ars  reijuested  to 
bring  in  all  the  proofs  they  ean^  to  suatala 
ttidr    different    oimclustona.       Olri^    nil»c>r 
spccitnent*  f>jr  ilio  nuu  U<asot> 
tng,  and  gcueralitt  as  dituls 
cumulate.    I  like  to  giro  two  spedea  Corj 
careful  comparison. . .  .  After  a  fvw  wtwka,  | 
reviews  may  be   made   in  ooniiectioti  with  \ 
chapters  in  some  book.    I  make  it  a  rule  to  I 
give   pupils   8(>Getmens    for  study  and  com-  \ 
parUon  •  iu  tiray^s 

Sinictui  L.  .  lesson  is 

studied.    I  pUcL'  uu  siiUk»  oji  making  thase 
investigations   hi   the   ordrr  tn   which  the 
chapters  of  a  texvbook  ar«  srrangviL    Free 
use  is  made  of  our  Iwtantc  fcarden,  the  crops 
in  tho  Tegetable-gardcn,  fields,  and  ctpcil- 1 
rocnt   station,  ami   the   thickets  along   tb»  j 
rirer.    Special  topics  are  often  attlgnvO,  in  ( 
which  each  student  lias  to  go  many  liJDes  ' 
to  obwrre  and  ircord  obM-'mtioni  on  bk 
growing  plant."     1'  •    hj   dmwlaf 

are  a  prominent  fui  . :  whuta  ooctrsSi> 

teantng  Tower««— The  leanbg  tower  of 
Fisa  is  not  the  only  building  of  (Is  kM. 
There  srv  many  towers  in  northtim  Italy  that 
deriate  from  the  perpcndienlar.  so  tfaal  a 
writer  has  s(iokcn  of  the  country  as  "  a  laod 
of  towers  staggering  in  all  dltceciuoa  XSkm 
tlp^y  men '* ;  and  there  are  th  "  '  tew 

spires  of  any  great  altitude  ^  ,  iito 

upright.  The  Inclination  of  the  Iixuian  mwers 
is  a  result  of  the  character  of  the  foimdnfion 
soil,  and  of  mif^lnkeH  in  Iniildiog. 
and  subsoil  of  uurthem  Italy  dun  ■ 
watordcrcl  are  composed  uf  ruuudcd  stones 
brought  down  by  torrcntis  and  rHen  fran 
the  Alps.  A  broad  foundation  is  ft  pAotjef 
condition  of  the  stability  of  buildlngt  orected 
npoQ  It  The  bidlders  of  the  towers  Ksd 
claflsic  motlcls  in  their  eyea,  and  lUd  not  ceo- 
template  thv  broadening  of  ba*o>  or  tLo  mSA- 
ing  of  buttrosaes  to  Uuiure  iUJinity.  Oan- 
ftuUlng  appcarancoa,  uxA  not  TmtuT4fif  ta 
depart  from  the  confix  *  4U 

straight  up.    The  pi«isi>  m 

the  narrow  base  was  toi>  Lfft> 

log  stones  beoeaih,     1  iM 

weaker  points,  and  Xh*  ••s; 

If  the  bnildor*  bad  minxiuj  of 

their  Gothic  nalgbboni  and  ^r 

bases,  ilM  lood  wouklbaTO  bocn  cnur^  eiuUy 


I 
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'.  iid,  onrl  the  dovia- 
.:  nuuM  not  luirc 

%MCf  Id  'Otrviaua.     Tliere  arv  miuxy  I'-'iiniiiL; 

town  IB  Bolognii,  inuiiniug  in  bU  dircotlona ; 

uvl  fffv  of  iho  cumpaoUes  of  Ycnloe  &re  pcr- 

ibcxXj  u^tighL 

FilMlilkU  laplemeaU  In  tfa«  United 

WntWi — Tb«  ralicolithic  Lm^ilcments  of  the 
Dirtrict  wf  Colambi.1,  and  ind^*<l  from  all 
over  tin*  Voited  States,  u  described  by  Mr. 
nionui  WiUon,  are  alwajs  chipped,  ncrer 
poV«bcd ;  ar«  almoDd-shapcd,  oval,  or  sooks 
tttnu  Apjiniaching  a  clrcli! ;  bnvc  tbcir  cut- 
titljs  rd|^  at  or  toward  ihc  ftmallcr  end,  and 
aoCy  41  in  tbo  Xcollthio  Bpccimeoii,  toward 
>e  broad  cod  ;  arc  frequently  made  of  pcb- 
aad  with  the  original  surface  somo- 
Ief(  Qowurkrd  in  places;  and  arc  ex. 
•yy  thick  compared  with  their  width, 
li  to  ail  lo  malce  it  apparent  that  they 
wcr«  nrTi*r  Intended  to  have  a  shaft  or  han- 
dle after  the  fashion  of  the  axe  or  arrow 
aiE_^M:ar-bead.  They  wore  usually  made 
ta,  quaxtzilc,  or  argillite  ;  whtlo  the 
lie  inan  aBi.'d  any  material  that  would 
to  n  smooth  aurfaoc.  They  are  not 
lo  hare  been  used  by  the  Amcrioan 
dhui,  who  when  found  by  EuropcAos  waa 
the  NooUtlUu  Biag«.  Of  the  Uiousands 
Inilian  mounrl*,  ceroelcries,  graTes,  and 
wliich  have  been  explored,  not 
r  Tinlded  the«e  PaUtolitbic  im- 
articlcs  found  in  the  Dis- 
i  «rc  of  Ihc  same  type  as 
'i-.  fuuud  in  the  Trenton 
(Us,  Minn.;  In  Jaokfton 
nnty,  lod.;  at  CItiymount,  Del.;  and  at 
'«t«ad,  Ohio ;  and  all  together  eontrib- 
to  prove  tbst  n  real  Paleolithio  period 
it)  tlio  United  Slates. 

Sknrln^  of  Eornlnfrs*  —  After  several 
of  ciperuaenliug,  Mr.  Alfred  Dolge, 
of  DolgcYillo,  nprkiraer  County,  Now  York, 
hai  decided  upon  o  plan  for  f^harin;;  with  his 
employAs  the  earnings  of  hi?  tuanufaoturing 
isliMna.  A  ithore  of  the  net  earning!*  of 
bnnlOQM  Is  to  be  set  asldo  each  year, 
bii  applied  fur  the  b«neftv  of  the  employes 
three  ways — aa  ponftiona,  Insurance,  and 
tiL  £r«ry  uiale  eiupluyd  who  bo- 
ttnftb]«  in  work  aft«*r  a  continuous 
I  of  ico  yew  reoelvefl  n  peiulOD  equal 


to  fifty  per  cent  of  his  wngcM.  Each  three 
years  of  service  over  ten  up  to  twcnty-five, 
increases  the  pcnainu  ten  per  cent.  A  Uls- 
riMing  aceident  happening  to  an  employ^ 
while  on  duty  entitles  biro  to  a  fifty-per-ccnt 
pension,  even  if  ho  hna  not  Pcrred  ten  years. 
EniployAs  arc  also  entitled  toa  Ufe-in'uruDce 
policy  for  one  thousand  dollars  after  five 
jeara*  service,  to  a  second  one  a  f  tor  fen  years, 
suid  a  third  after  fifteen  years.  For  imoh 
employ^  rejected  by  the  insurance  oorapony 
with  which  the  hou^o  contracts,  and  for 
those  entering  the  service  of  the  linu«o  when 
over  forty  years  old,  thirty-flve  dollars  a 
year  isdepoaitod  instead  of  the  policy.  After 
five  years  of  oousocuiive  service,  also,  an  ac- 
count is  opened  with  each  employ^,  u|x)u 
which  he  will  bo  creditod  at  the  end  of  each 
rear  according  as  the  manufacturing  record 
shows  that  he  has  earned  more  than  hoad 
been  paid  liJm  In  the  form  of  wages.  If 
through  gross  carelessnc's  any  employ^  has 
caused  the  house  a  loan,  such  loss  will  he 
charged  against  this  accoonC.  This  endow- 
ment money  slnll  be  payable  when  the  cm-^ 
ployA  reaches  the  oge  of  sixty  year«,  or  ufton  , 
his  death.  Against  this  account  the  em- 
ploy^ may  obtain  a  loon  by  paying  inter- 
est and  furnishing  collateral  scvurity.  Mr. 
Dolge  is  eonvince<l  that  this  scheme  is  su- 
perior to  what  IS  known  as  profit-sharing, 
because  it  Is  not  projected  from  any  idea  of 
benevolence,  hut  is  bBserl  on  self-interest. 
It  places  the  employ^  on  the  eaxne  level  with 
his  croployer ;  it  put«  him  on  bis  mettle,  and 
rewards  him  according  to  his  own  merit. 
The  main  objection  which  Mr.  Dolge  has  to 
the  ordinary  profit-sharing  plan  is  that  it 
gives  the  lazy  and  incompetent  workman  the 
same  percentage  In  addition  to  his  wages  ad 
it  gives  to  tho  inteUigeut  anr]  industrinus 
employ^,  who  has  perhaps  earned  for  his 
employer  twioe  as  mnch  as  the  former. 

8«leoee  and  Poetry, — Writing  ui>on 
Browning's  Science  in  Poet  Lore,  Dr.  Ed- 
word  Berdoe  maintains  that,  "  other  things 
being  e<iual,  the  poet  who  knows  his  natural 
history,  his  botany,  and  bis  phyt<ical  science, 
will  write  belter  poetry  than  he  who  knows 
nothing  of  these  things."  The  author  has 
for  some  years  been  pointing  out  how  Rrown- 
ing's  Bdontlflo  imagination  aud  leamtng  en- 
hance the  value  of  his  poetic  work  and  his 
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cUitna  to  recofmition  afi  a  prcM  tencher  of 
the  iiinftcoiuh  c/^nltiry.  Ili^  work  is  "as  dii*- 
tinctirelr  lite  product  of  the  Age  of  ttcionoe 
as  P^trarcli's  of  tbe  r(«vivn1  of  leRFning." 
There  is  not  a  modi  of  the  bumoii  miurl,  Dr. 
tUoc  continut'3,  which  U  beyond  the  power 

\  thia  poet  to  aual.vKC  and  explain.  "  Aoaly- 
^B  vitb  him  iK'coiuca  Inrttctlvu.  Ho  la  '  thn 
mnker,'  b«aiiieo  be  U  m  groat  an  analyst. 
Analfisifl  wUb  gcnins  sucb  aa  bis  Icada  to 
pjtuboaiii,  and  for  Uiia  bf^  is  calloil  a  scdon- 
tide  i>oct."  Did  i>OL'ins  le^m  viib  instanced 
of  the  inflnencc  which  nuKlcrn  ecirntiiic  di»- 
coTcrivj  bnvo  oxcrcUed  upon  hi»  genius,  and 
tbi^  po£«iblf  10  one  clvrncnt  in  their  oli- 
pcuril/.  Aa  Max  Miiilf r  has  wud  limt  neither 
Tenuypon  nor  Browning  could  bo  nndi^rstood 
without  on  aoqunintanco  with  the  Grvck  and 
Roman  clofl^ica,  so  ^'  in  Ifrowning*A  case  a 
knoHJiNdge  of  the  pbyniral  Kionoea  is  also 
dfmaudrd  of  as ;  brit  thii*  only  Phowe  that 
Browning  ia  In  adrnnce  of  bis  time,  aa  a 
leader  of  men  should  he.  The  ago  can  not 
be  very  di&tjtnt  when  au  acfiuainiftiii-<e  with 

lionre  will  K'  n^  common  as  a  knowlcdpc  of 
ancient  cbei^ics.  Then  we  eball  hoar 
Iqm  of  Brrtwuing*K  ob^cuHty.  Drownlng'fl 
Itewj  of  life  ifl  onilncntly  in  accord  with 
llie  tf-acbingft  of  erolation  and  dcTcIoimient.^* 
It  la  ecicutilSc  because  be  goea  into  its  pur- 
pose, and  what  Co  the  peasiniidt  is  infiuita 
mysiepj  is  replete  with  law  imd  order  to  bini. 
A  Urge  numtwr  of  citations  from  Trown- 
in^9  poomn  are  given  to  oonfirrn  and  iHuA> 
trato  tbeso  positions. 

BN«Kilt]oii  of  PlrtBrpi  by  ADlmali-- A 

oorreapondent  of  The  Spectator  owns  a  fox- 
tarrler  t)iai  had  been  cuhmI  uf  a  tendency  to 
run  abi»ep  hy  judldont)  puniohmvnt.  Home 
time  afterward  tlic  dog,  which  hod  been  left 
In  a  rooto  for  a  frw  minutes  with  an  unfla. 
i»)icd  painting  of  shcipp  and  «hc<*iMjoff«  In 
tb<!  snow,  was  found  ^ruzine  iutcntly  at  the 
picture  and  tibowing  all  the  ^Igns  of  conbic 
exclterornt.  A?  thr  tlfrnrr*  of  tbf*  shofTp 
ffro  I'  '-,  the 

irner  '  0  an. 

dcnttood  that  tbcy  wrro  supposr.d  to  bo  at  a 
dIttATw-.'  frntn  him.  TIh*  dop  in  the  pictnra 
li  ■.  rntlrelf  lgnor(»d.    Acotborcttr* 

i.-,>v„.j.  „k  uf  Um  Mmn  jourrtol  tcLU  of  a 
dog  who,  when  aliovn  a  llfo-alzod  fi^rc  of  a 
utt  worked  lA  wooU  on  a  «ctvoti|  oudu  a  nuh 


for  !t,  and  but  for  lu*  n-nat**:':  cl'ti'-Jiinj' 
firmly  by  the  collnr  tl.t'  i:;crt<n  »«oul,i 
boon   turn    to  :!«brcds.     A    cat  Is  al^o 
tioued  who  Sprnnj;;  at  a  bin!  ^vt:frh  hfrr  mW 
trc£S  bad  painted  on  a  f  <  nd  a  d<.*c. 

who  disUked  being  wasb  '  >-tt  •honn 

a  large  picture  of  a  child  scrubbing  a  ftix- 
terrier  In  a  tub  turnH  away  faU  brad  roe* 
fully  and  would  not  look  at  bit  **  bmdicr  bi.{ 

ndviraitr.'*    Tbr«  in^t.iTr    :t  forward 

as  erideace  of  antmnl  ii  ESiu  do 

thuv  Hut  rstlurr  wrve  as  lucasurv^  of  (ho  lt>- 
fvriority  of  brute  to  faiuuan  intdUpMff  ? 
For  the  dog  or  cat  in  aoob  case  wa«  ileodred 
tiy  sn  artificial  roprcaontatlon  qq  the  fioi 
wldcb  would  not  decclre  a  human 

ABdqtlty  of  8flkBArlBft  Wir(Sar«#— ' 

efficiency  of  lubmsrine  miocs  or  bi 
and  of  guard-boats  and   shore  dafflnaoa 
augmouled  to  a  wundvrfal  dejpto  wtita 
two   syatenia  ore  mado  to  auppInBiOkt 
another.     The  combination  of  tbeni  offorAa 
th«  only  means  now  known  for  compalliag^ 
the  ODcray  U>  long  antl  r'<'ratlmi 

when  he  would  like  to  •  urpooe  at 

a  blow.  It  Ix  po8sIMc  c  '  <  n  i  ur  defy  «!• 
ther  system  alone,  but  "  » \«  n  th,.  mott  ilaob- 
ing  commander  would  bc^ital^  to  ran  patt 
forta  and  batteries  when  uvory  ^*^^^T^1  ts 
alive  with  destmctiTo  chargea."  Th»  tflt- 
riency  of  mintrs  dqicnds  on  ercfy  port  of 
their  arrangement  bcin;;  complete ;  azul  while 
the  laying  <-if  them  b  simple  cnooi^tiMy 
aro  In  practice  subject  to  diiScnhtea  aad 
oompUcaUons  f  mm  w«ath«r,  wini,  |l4«a,  oar^ 
rcntf^  fc;^  and  shifting  groond,  Ihot  eu  boI 
1)6  foresees).  Thoaecunnlx^lnTaiilonaoCcx- 
plostvo  «nginea,  rama,  ami  tirrir-doet,  thovf h 
they  scetu  wo  now  and  :iAd  iholr 

coimtcrparts  in  i1i«  dstict  -  .  .  •  *     Tht 

tptLT  torpedo-boats  ware  tikt'  ilr^ 

l)oat»  wUch  wcra  described  In  hm-  ir.irTocnth 
oattturr  as  oUL     The  molille  torjwdo-bnot 


( 


t 


hn'' 

pr., 

the   *MtU*fr-lJ). 

yesrs  affo.     K 

■cribed  by  Oi  ■ 

prlnHplvsof  i! 

\p  now  in  tbcro  U  c 
Improvmncni?"  *'■ ' 
Thosyftcmati' 


^ngors«o*tly 

ui  thtve 

irm  mines  ' 


POPULjiR  MISCELLANT. 


427 


XIV  woald  have  notb- 
ilo  with   It.     Napoleon   diiieourftgcil 
1*6   vffoft/i,  l>«;anee   they  favored  Ibe 
licftTtvi;*  nv  njninst  bU  offensive  op- 
^uiil  Fttt  waa  blamcK] 
:li  FultoaM  devices  be- 
lt wa«  encouro^iTig  a  luude  of  wiirfare 
if  ■oaocMful,  vrould  Itc  destructive  to 
•BpnsBacy  of  Um  bvas. 


JbtVMMif  M  tAk«  T»Dgftnylka«— Ac- 
eoff^iBg  to  Pdre  Tjnckc  a  French  miiision- 
vy,  the  Drgroea  on  ib«  western  aide  of  Lake 
IVnguiyibL,  allbough  tbe  sun  poasea  over 
ihnftr  huadi  twioc  a  f  car,  t^ke  no  oodcc  of 
hti  eounc,  Aud  h4vc  no  idea  of  cbo  solar 
hut  iVie  moon  plan's  an  important  part 
,  Uicir  lite,  Tb(!7  oUebrate  ita  reoeving  by 
hUdk  drunu,  fiiiug  shots,  and  sbouciug. 
>  new  muun  in  boilod  with  general  donoct) 
St  of  the  African  tribes.  To  keep  tbe 
f  it*  age  tliey  bare  a  bundle  of  twcnty- 
t  or  tliirty  sticks,  of  which  they  t&ke  out 
■ch  d*y.  They  consult  the  8tan>  to  dc- 
tcminc  the  timo^  for  agricultural  work,  fisli- 
(fig,  rtc  The  riding  of  the  Plui&defl  marka 
titv  Mwtag  seaeoQ,  and  U  celeTiratcil  by 
dcDon  mnd  fcdtivals  in  honor  of  tbe  dead ; 
and  the  condtcllalion  \b  called  Xi7i,  or  seeds. 
Tb«  milk^  way  ia  called  the  Hue  of  drought 
and  rain,  b(<cau«o  the  rniny  nciuon  begins 
vbca  it  rides  at  eun^t  The  rising  of 
Orioo's  belt  gives  tbe  time  for  catching  a 
ocrtola  tiah.  Another  star,  which  pL-re 
Vyack*  does  not  identify,  is  called  by  a 
name  atgnifying  pounding  manioc,  because 
tSiai  operation  ts  begun  when  it  is  at  the 
■ull}).      Aldebaran  h  called  tbe  Northern 

Efiriufl  the  Southam  Gem.  The  Centaur, 
mtham  Crosfl,  and  tbe  Ship,  Inclodiixg 
Ecftutiful  atar  Ganopos,  which  Is  not  viii- 
In  tbo  north,  ant  called  by  oamM  sifpii. 
■  **  paths  **  and  "  tcna."  bocaoso  tbey 
j^  tbe  way  to  the  south  pole  and  are  oom- 
peaed  of  a  Urge  number  of  stars. 

Ftradty  of  a  Plkf — The  following  Ftory 
if  tohl  by  a  correspondent  of  Land  and 
Water:  "  I  and  some  friends  were  fiehing  in 

RomaH  rircr  in  Hertfordshire,  and,  sport 
ing  pwr,  wttro  walching  a  family  of  moor- 
1^  Juat  hatcbiMl.  One  of  the  fledglings, 
Hring  (00  for  oat,  was  carried  down  a 
m  run,  but  nuna^  to  poddle  Into  an 


eddy.  Ko  sooner,  however,  woa  the  little 
creature  in  this  supposed  haven  of  refuge, 
than  there  was  a  swiiUng  (uovcuieut  frttm 
below,  a  (juick  snap,  and  the  tlodgling  di^ap< 
peorod  in  the  jaws  of  a  pilce.  Later  on  a 
second  chick  ^ul  carried  ah  ay  and  wna  altM) 
swallowed  by  the  pike,  and  very  soon  after* 
ward,  In  spite  of  one  rewae  on  our  pons,  a 
third  was  sacrificed.  This  was  more  than 
wo  could  stand,  and  a  spinning  minnow,  very 
poorly  odiipled  fur  pike  •  fiehiug,  wud  pru- 
duccd.  At  the  second  cast  tbe  lure  was 
taken,  and,  fate  being  propitious,  the  gut 
eftcapcd  tbe  pike's  sharp  t«eth.  Result,  a 
68h  of  four  pounds  only.  When  landed,  the 
lost-token  chick  fell  out  of  tbe  pike's  mouth 
with  on  cjipiring  gasp  gtill  in  it,  and,  on  the 
fish  being  held  bead  downward  and  shaken, 
the  other  two  made  their  appearance." 

Th«    Ordea!    by   ctaewla;   Rt(«.— The 

E:ifit  Indian  method  of  diecovcriiig  a  thief 
by  the  ordeal  of  chewing  dry  pounded  rice 
has  almost  disappeared  of  late.    A  case  of 
ita  successful    apjdication  many  years  ago,- 
to  discover  who  had  stolen  a   gold    watchJ 
thai  waa  missing,  Is  described  in  Cbamboni*sj 
Journal.     A   native   ofHcial,   who   waa  em- 
ployed  by   the  government    for    detectbg 
thieves  by  the  rice  ordenl,  was  called  in  to 
cooduct  the  pmoestt.    The  loser  of  the  watch 
was  one  of  four  young  Englishmen  who  00-  : 
cupied  a  house  together.     All  the  servants  J 
of  the  cstablishnicnt,  some  forty -odd  in  num- 
ber, were  seated  in  two  rows  on  the  ground 
In  one  of  the  long  verandas  of  the  bouse. 
A  small  piece  of   green   plantain-leaf    vfttl 
first  placed  in  each    mau*a    hands.      ThAJ 
thief -detector  then  went  round  with  a  bowl 
of    poondod  rice,   like    flour,  and    with  a 
wooden  spoon  poured  a  quantity  bto  tho 
open  mouth  of  each  servant.      The  order 
was  given  that  each  man  was,  witliin  five j 
minutes,  to  cbew  tho   rice-flour  to  a  pastf  ■ 
mosfi,   and  eject  it  on  to  his   plantain -leaf. 
Most  of  the  men  pet  to  work  with  a  will, 
though  a  few  were  rather  frip-btened  at  first; 
but  long  before  the  five  minutes  had  clap«cd1 
almost  every  one  had  got  through  with  the 
operation,  and  held  the  evidence  of  his  in- 
Doceuce   In  his   bands.      But  why  arc   so 
many  eyes  turned  toward  one  man,  who  ailAj 
back  as  if  anxious  to  avoid  obsemtlool 
We  ftUo  look,  and  there  U  the  favorite  B«rv- ' 


ant  of  the  lofi«r  of  the  watch,  with  his  face 
ftluofit  convTilseiJ,  ftnd  trjing  in  vain  Ui  got 
t)te  rioe-6our  om  of  his  luouih.  nu  Mpa 
ftte  dry,  and  his  glands  refuse  to  produce 
the  saliva  which  U  uecdt^d  to  moisten  tho 
ricc-flonr.  Xi  lost  the  detector's  eytrs  gUre 
upon  him,  tnd  pointing  jit  him  with  his  long, 
bony  finger,  he  fajs  solemnly,  "  There  is  the 
thief  I  *'  The  victim  t\MaiU  ftnd  grovels  on 
tho  lloor  Iwfore  him ;  he  falutly  Appeals  to 
hi8  master  for  forgivenose,  nod  promiitM 
tliat  hn  will  restore  the  watch.  The  con- 
victed ihi^f  slowly  rbea,  and  reqaesting  his 
r  to  follow  him,  goes  to  the  well  in  tho 
en,  anil  proihicea  the  gold  watch  from 
under  a  loose  hriok.  This  opemtion  aavore 
of  magic,  hat  it  tias  a  psyeho-phyeiological 
expUtuilion.  It  U  one  of  thl^  insljuie«8  of 
the  influence  of  mind  wor  IxHly :  the  nniiety 
of  the  culprit  evidently  arresting  the  flow 
from  the  aallv&ry  glarnla. 

PoAtOB  of  the  Erptrt  Witness,  —  The 

expert,  lhL<  Chemical  News  hns  @ajd,  occu- 
pies an  uuomaluufi  posilirju  in  court.  Tech- 
Qtcally,  he  is  a  mcr«  witness  ;  practically,  he 
18  aomcthin};  between  a  witness  and  an  advo- 
cate, sharing  tlic  re^H)m«ibiUtic3  of  both,  but 
withnnt  the  prirtlcgcs  of  the  latter.  lie  has 
to  instruct  counsel  boforo  the  trial  and  to 
prompt  him  during  its  oourse.     But  In  croR»- 

tfon  he  is  the  more  open  tu  insult, 
'  the  court  does  not  fiec  clearly  how 
he  iiPTircs  at  hift  concltiplons,  ami  suspocta 
whatever  It  does  not  understand.  Hence, 
not  a  few  of  the  most  eminent  men  In  ercr^' 
d''partment  of  wience  distinctly  and  per- 
emptorily refuse  to  h*t  mixed  up  in  any 
affair  which  may  ocposo  them  to  croa»-ex- 
aminatlon.  "  I  will  Investigate  tho  matter, 
if  you  wish  it,  and  will  give  you  a  report  for 
jour  guidance,  hut  only  on  tlie  dUttort  uo- 
Qg  tlint  I  am  not  to  enter  the  wit- 
Such  in  ftuhstanne  \s  ihc  dedalon 
of  not  a  few  men  of  the  hijcbcet  r»'putJ»tion 
uid  the  moat  ateriinc  Integrity.  Certainly 
U  is  not  for  tho  intcrosta  of  justice  to  render 
It  hnpoHnihlf  fi>r  uneh  men  to  give  the  court 
the  Ix'neftt  of  Ih-'ir  knowludg^?.  Fwrthor,  tho 
spectacle  of  two  men  of  Atamlii^  contradict- 
ing or  seeming  to  oontmdlct  each  other,  in 
tli<  '  \r.  cUenti,  Is  a 

gr  <wnt  noiIc  of 

Ri:li  nduudilc  Ltidcxioe  b  fouzul  on 


all  h . 

is    3t:i 

the  iHUiub  tuii]  itif  bar  eltt: 
arc  disposed  to  hhunc  the 


■■ile 

:1 

.■r 


than  condemn  the  system.  It  was  prr>po«3l, 
as  a  remedy  for  thin  ovil,  that  "  iita  oipett 
should  be  the  adviser  of  tho  court,  nu  ^on^ 
acting  in  the  interest  of  cither  party.  Abof* 
all  tl)in;2;:t.  he  must  be  exempt  from  cro0-ci- 
"  I'Jttce,  Or  m"  •:>- 

!veu  to  wr  > 

ccf'tcd  ju^l  AA  arc  the  decisions  of  tlic  bench 
on  pf/mta  ut  law." 

n&tf  a  Cfotary  of  lavpiKtottft, — *'TLc*« 
of  08  not  yet  fifty  years  of  age  have  probably 
llred  In  the  moat  important  antt  Intellectually 
progressive  period  uf  hnman  history,"  laya 
Iron,  and  names  the  following  as  a  few  of 
the  invcutiuos  and  discfiverlcs  which  bavo 
originated  or  bccii  made  practical  vtthln  tho 
past  half -century :  Ocean  Eicamihip««  CAit- 
ways,  street-car  lines,  the  tclcgrspli,  oceaa 
cable,  telephone,  phonograph ;  pbotognpliy, 
and  a  score  of  new  roctlKHb  of  plctorc-eiak' 
ing;  aniline  colont,  keroseni%  electric  tS^fhtai 
steam  fire-engines,  chemical  fln*-eitiu^ctUab> 
crs  \  aniesthctics  and  palule^  surgery ;  gim- 
cotton,  nitroglycerin,  dynamite,  and  a  host 
of  other  explosives;  aluminum,  mngmsdiiina 
and  other  new  metals ;  clcetro-pUting,  spotv 
truro  analyiiH,  and  the  spcctroecopo ;  auiB- 
phone,  pneumatic  mbtits,  eleotrtcmoton,  do 
trie  rallwajv,  electric  bcllB,  t^'p^wrtttft, 
steam  beating,  steam  and  hydmuUo  eUv^ 
tors,  vestibule  cars,  cantilever  bridgw.  Tk> 
th&jc  may  bo  added  the  rulfunE/Jipj  c,f  rxilw 
ber,  the  Besscxncr  fileol  pr  *ie 

"Monitor"  typo  of  war-^.-  -.-,  t.«.  i-;ii** 
mile  gun,  am!  doubtless  the  list  doeo  Mt 
now  include  all  of  tho  most  Importam  i 


SdcaM  la  th«  laadry.— WhllowaAfaiY 

is  dfclared  to  be  a.«  mwch  a  rhemlRil 
as  d  'j)1 

wry  iiKifikt 

to  It     Til  up  is  bidd  in  tbe  I 

drfc*  to  bi.  1 ,    rtjirit  l-ut  !a  t.-^tly  I 

so  than  tho  prclimlnnry  |'> 
dcanaing.    Thcsr  arc  four    ui  -    -li- 

gottlng  or  softlclnj^,   waahtng,  ij 

drytag.    Id  cI-  t  ltid- 

taanianUOB  srv  Ito  d!rt 

thai  oormco  fraau  viihuui  xui  »cUUa  Qb  Iba 


POPULAR   MISCELLANY. 


429 


tlio    roiling  tlmt  is  canned  by 


qaUo  aa  much  in  tbi*  dniug  km  in  ihe  WRRh- 
Wc  judge  of  the  purity  of  clothes  bjr 
beSr  "  9«e4tue««i.**  Tbia  U,  to  a  targe  ex- 
nt,  prop«}rtJoDvii  l4i  ibu  contpleteocfis  with 
ibSch  ihey  hati'  b«.'Ci»  »cl««l  upon  by  the  «t- 
h«n>,  or  b;  it$  ^cnt  oiiilizing  sgent 
JUd  ti  conxqiicnUy  dependent  on 
bene  eondiiioDB  iiudcr  which  they 
The  IcMou  tifllii&t  Etmospheric 
\  !a  thf  bc«t^  anil  that  lauudry  drviug 
idal  bc&l  CAU  Dot  bo  depended]  upon 
do  iU  work,  tmleii)S  pauu  ar«  uken  to 
Eire  A  Croc  drcuhitiun  of  ozonized  air. 

T«l«i*FlKms  on  caug. — A  cuiioua 
mode  of  dcooiutlog  gloM  is  practiced  by  on 
Bn^tah  Iftdy,  Mrs.  Watt«  FIiiphe8.  The  fig- 
ar«a  wl^ch  «hc  produces  arc  sbell'like  forms, 
trttnipf.<t  ftnd  frnako  liko  shape*,  twisted  to- 
other and  coiubinod,  and  eroA«ed  in  va- 
rloaa  dircctiotif  b^  IIitcA,  but  not  exactly 
llk^  am  thing  in  nature.  The  inHtrumout 
'  which  the*c  llnea  wv  drawn  is  the  Toicc, 
nd  the  metttod  of  pntc&hiro  difTere  for 
[iffermt  figure*.  For  a  daisy -like  figurp, 
,  Hughes  prAparcs  a  paste  of  flakc-whitc 
irsToIor  and  «nU:r.  On  a  thin  mem- 
of  India-rubbor  ntn-tehtHj  over  one 
gnd  of  a  rin^,  rc^cinbliiig  a  napkin-ring,  v\iq 
ffpftn'  iratcr,  to  which  6ome  of  iliu 

flake-  :o  U  added,  and  thus  floated 

alt  orer  tlie  liisk.     Thiei  ring  i5>  inaeried  into 
be  lower  end  of  a  tube  turne«l  up  like  the 
r  X    ^0  thcD  lings  Into  tlie  upper  end 
Citf  tabA  a  low  aot«,  firtn  but  not  rcry 
Titiy  globules  of  the  paata  are  thrown 
IJDio  the  air  by  the  vibration  of  the  mem- 
Inilaocd  by  the  sound,  and  fall  book 
I  af  the  diak,  niaking  a  little 
roan'':  the  cQiitcr  of  n  dai:S7.    Mra. 

Hughe*  i.ica  sLfii;*  n  noTo  of  a  different  chor- 
ftct«r  from  the  flrri,  when  from  the  round 
oonltf  of  wlittv  pa^te  will  fly  out,  at  un- 
Idiatonccs,  little  timtntirc  »tar-like  jet3. 
two  or  three  abortive  atiempia 
Am  )teen  made,  when  suddenly  a  sytu- 
DRtrioal  row  uf  petaU  will  atart  out  and 
with  the  center  a  dainty  daiay-Hkc 
Tlie  pan^y  form  le  prodtiood  booio- 
I  b  the  attno  way  aa  the  daisy,  but 


more  water  is  put  on  the  dirk  in  propor- 
tion to  the  paste,  and  the  note  b  sung  dif- 
fei'enLly.  In  eiufjiug  the  shell  oud  trumpet 
figun.-f=:,  the  paite  ia  made  with  Pruashm  ' 
bhie>  madder  lake,  or  other  pigment  whfiae 
weight  and  character  rttiit  it  to  the  vtbratjofia 
of  the  particular  note  to  bi*  sung.  Glaea  ia 
rubbed  over  with  the  poato  wbex)  the  figures 
arc  to  be  called  out  upon  it  oa  well  aa  the 
membrane.  With  a  Bmall  piece  of  glfias, 
Mra.  Hughes  uses  a  bent-up  tube  and  moTt« 
the  glasa  rapidly  round  on  the  disk.  Should 
the  glasB  be  too  large  to  hold  in  the  haud, 
she  uaea  a  atralght  tube,  and  4ings  the  note 
while  moving  it  round  or  along  the  glans. 
Specimens  of  thia  work  were  shown  in  the  ] 
**Art4  and  Orafu  Exhibition,**  at  London,  I 
lost  fall,  and  pones  decorated  in  thia  way  ] 
form  the  lower  part  of  the  windows  in  Mra. 
nughcft's  nome  for  Little  BoyB,  at  Islington. 
Tlio  eiplanation  of  the  phenomenon  ia  that 
the  particle*  of  coluring-roatter  arc  thrown 
off  from  the  vibrating  parts  of  the  mem- 
brane and  collect  on  the  nodal  lines — 0»e 
liuo!^  of  no  vibration.  The  nodal  lines  of 
vibiafing  metubranea  wore  first  tlioroughly 
studied  by  SaTort 

Tinlng  the  Pom  a, — To  show  what  may 
be  done  In  the  way  of  training  the  puma,  or 
Rocky  Mountain  lion,  usually  deemed  one  of 
the  moi^t  intractable  of  animalfl,  William 
Lunt  Carpenter  writes  to  "Naturo"an  ac- 
count of  one  he  hod  recently  seen  at  Livings- 
ton, Montana.  She  is  now  three  years  old, 
ttnd  was  raiaed  from  a  cub  by  Mr.  W.  F. 
Wjiticb,  who  devoted  eighteen  months  to 
traiuing  her.  He  now  has  her  imder  com* 
plvto  conttol.  "  The  bea.<it  not  having  been 
fwJ  for  twenty-four  hours,  he  trailed  piceea 
of  raw  meat  over  her  nose  and  mouth,  wluvh 
the  puma  never  attempted  to  eat  until  the 
word  was  given,  as  to  a  dog.  Occasional  at*  J 
tempts  were  made,  but  a  twist  of  the  ear  by' 
Mr.  Wittich  was  sufficient  to  control  her. 
When  meat  was  placed  a  few  yards  off,  the 
puma  fetched  it  by  word  of  oomiuand,  and 
permitted  the  meat  to  ho  taken  from  her 
mouth  by  Mr.  Witticli,  who  fondled  her  oa 
he  would  a  cat  A  very  fine  dog,  a  crosa 
between  a  ptiro  setter  and  a  pure  St.  Der< 
nard,  fire  years  old,  named  '  Bruco,^  is  on  In- 
tfmaio  and  even  affectionate  terms  with  the 
puma,  who  allowed  blm  to  remove  meat 
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yfimmA  wftm  hm  js*^  •&»!  to  mi  It.  0»  oa» 
oeofllM  Ite  pnoM  («ke  li  ofitt  Aa»««d  to 
fM^lfa  1M«M),  libt  d%  m4  M/.  WiUfaA 
ikf«  i«c)E«lHV  ift  dH  MOM  fcad.  .  .  .  b 
MMar  te  h*  bM  dMtfly  v«4  tk*  «lilp« 
^rMA  ■h*  I**1a  imlf  tm  il»  seat,  ••r,  «d 

Hi  ova  S««U»  n«K  thrao^  hvildniaflev^ 
crml  MWr  |MMi  of  kar  bodf  wilbntf  bar 
ifeovlai  Mijr  ilffBa  of  MBiatkm.  Ilcr  ncB^ 
ory  b  Aon,  and  Sfcra*  «•«]»*  ImmuiMkn 
of  iha  parf onaa&ot  ntnaiailalm  mtA  cxm 
tnlataf  and  trouble." 

B«aMlas&r  La  4krMaa|r— lUroii  L«duft*a 
rvport  OD  tba  erivia  to  t}u»  beetai^$ar  Sodtaa- 
xrj  of  Ocmaii;,  fruni  ItM  to  U87,  brinp 
OQt  lUi  eofiofia  (ut  that  tba  larg&it  snmbar 
oC  fiooU  were  luod  to  ibc  tuanufactore  of 
•a|ar  Oorisg  t9M-'a4,  wbca  Uie  vriali  waa 
Bioat  inionite.  Thla  la  aoooontod  for  bj  tlw 
fact  iLtt  proparailooa  for  extending  the 
mauu/octur*  &tt(J  tb«  culUtation  of  ihc  root* 
l»d  lict^  ifuuJu  iMFforc  pricrii  declined.  Tho 
bicreaM  wu  a)m  promoted  by  tb«  Roocral 
adoption  of  the  procoaiica  of  dUToitoa,  a«J 
Iho  prodiicUoa  of  a  tot'i-mot  richer  In  uc- 
diorino  matter.  Hie  production  of  niolasaoa 
waa  alao  ooiuidorahlj  IncrcaMd.  The  G«r- 
Biana  wm  u»l!iBatcd  to  coiifuma  rifrhi  kiti>- 
gnuuini-a  of  MUKAr  jkt  h««d ;  and  the  rx- 
portB  hate  ituTcaisod  In  greater  proportion 
titan  ilio  prodtictioiL 


•.  In 
f  nl- 
• ,  ur 


»,  ire  rimj^ired  lo  kcoG«D|«ny  tb« 


:  iiun 

!  >  ol'  bco, 
n,  oxLd  la 

T*(   Pnif  .?<»hn   lUch   VrMti«ffn->  «»rtnrtr 


Tot    Boral 
awanLed  Ifi*  Bo^ 
sftd   to   T  hiitrnaril  T< 
laitcr,  iijr  fata  Jowry  Inn 

ikciUKiekPMt«' 

■Mftli  va  hav*  fwbfiaWJ  cjt 
CWhbcrt  iVik  pafiX  ic  ' 
otacmtiooa  oa  tbc  pti 


ladDa^or 


Maj%»  for 
ipby  of 
LUdo  l^ogaanka.  the  it-ir>:Li><--n  gnat  ta 
BI^HDr  TIOMte  SdU,  la  raw^daaslaa  nf  Ua 
vaoMA  JoonHy  ia  tks  Ciwfw;  aad  iba 
dn  aaworbl  to.  Mf^  C  St.  W«^odL  for 
Ua  acpofitlooa  tii  (be  SoIocma  blaaiK  gf 
vhkh  «  rvfiort  bM  lic«a  poUbbad  te  tbt 
Monthly. 

EmfcATr  fnm  SMpheo  G)r«rd*f  wm, 
dated  Vabmary  lA.  18S0^  {«i  hl«  «^ey4bpi 
year :  **  The  orphaflt  adnJttcd  loto  tbie  cdI< 
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COMMON  SENSE   APPLIED  TO  THE   TARIFF 
QUESTION. 

Bt  KDWAKD  ATKINSON. 
I. 

OCORDINQ  to  the  English  theory  and  practice  of  represent- 
ative government,  from  which  our  own  methods  have  been 
vd  (subject,  however,  to  some  variations  of  doubtful  expe*^ 
ty),  it  is  the  function  of  a  Minister  of  Finance,  named  in  this 
Secretary  of  the  Treasury,  to  prepare  a  budget  or  esti- 
omo  and  expenditures.    At  each  session  of  the  British 
...;.i  specific  expenditures  are  recommended,  and  specific 
of  revenue  are  set  off,  which  have  been  carefully  com 
ited,  6o  that  it  may  be  hoped  or  expected  that  revenue  and 
ituro  will  balance. 
Any  one  conversant  with  the  financial  history  of  Great  Brit- 
will  long  since  have  ceased  to  wonder  at  the  accuracy  of  these 
imat^    If  a  probable  surplus  in  revenue  is  expected  from 
siting  taxation,  the  Chancellor  of  the  Exchequer  frames  such 
I  of  relief  from  taxation  as  may  be  assumed  to  yield  the 
itast  benefit  to  the  tax-payers.     If,  on  the  other  hand,  any 
ctraordinary  expenses  are  to  bo  provided  for  in  the  ensuing 
Ireftr,  then  sj>ecific  additions  to  taxation  are  recommended  in  order 
provide  the  necessary  ways  and  means.    Under  these  condi- 
i  the  opening  speech  of  the  Chancellor  of  the  Exchequer  when 
'prewsnts  the  budget,  so  called,  becomes  the  subject  of  most 
^ref  al  public  attention.    The  reputation  of  leaders  in  Parliament 
established  or  is  lost  by  their  ability  to  deal  with  financial 
lOMlions.     Ministries  stand  or  fall  according  to  the  ability  of  the 
ler  of  the  party  to  satisfy  the  public  of  his  sound  judgment  in 
fi^    '*    '   with  the  matter  of  public  taxation.    Thus,  while  the 
r^       i  ion  of  the  leaders  of  the  House  of  Commons  on  either  side 
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13  made  or  marred  by  their  pover  of  dealing  with  revenue  qw 
tions,  yot,  in  order  t<j  enable  them  to  do  so  with  intolligonce,  pe^l 
manent  officials  are  kept  in  office  in  the  civil  Bervice  of  Gorem-I 
ment  through  all  party  changes.  These  permanent  secretaries  I 
are  charged  with  the  duty  of  keeping  the  public  accounts  in  fiuchj 
a  way  that,  in  spite  even  of  revolutionary  changes  in  party  poli*  j 
tics,  the  continuity  of  the  financial  history  and  of  the  records  of] 
account  maybe  maintained  with  absolute  integrity  of  purpose,! 
so  that  there  may  be  uo  break  iu  the  established  system*  whoever] 
may  be  in  power. 

The  names  of  Robert  Qiffen,  permanent  Secretary  of  the  Board 
of  Trade ;  of  Sir  Thomas  H.  Farrar,  who  for  more  than  ;  .irs 

occupied  a  most  important  position  in  the  service  of  i.:,  ..cas- 
ury  of  Great  Britain ;  and  the  name  of  the  late  Sir  Louis  Mallet, 
for  many  years  permanent  Secretary  of  the  India  Boani|  are  well 
known  to  every  economic  student  both  here  and  abroad. 

When  one  fully  comprehends  these  conditions  under  which  | 
the  conduct  of  the  finances  of  Great  Britain  has  been  carried  ou  j 
for  many  generations,  it  no  longer  remains  a  matter  of  surprise  | 
that  the  knowledge  of  these  subjects  among  the  people  of  Great  ] 
Britain  is  far  above  that  of  the  people  in  our  own  country.    The 
financial  debates  in  Parliament  are  also  so  far  above  those  of  oiu* 
own  Congress  as  to  leave  little  room  for  comparison.    With  a  few 
conspicuous  exceptions  among  our  Representatives  and  Senalors, 
there  is  hardly  a  man  capable  of  making  a  financial  speech  tliat 
is  worth  any  attention  on  the  part  of  a  student.    There  are  many 
speeches  delivered  which  contain  valuable  information,  but  tikese  , 
are  mostly  compiled  in  the  party  bureaus  either  by  the  clerka  of  I 

^nftnittees  or  by  others  who  are  conversai'  "  goner- j 

lly  men  who  are  competent  to  meet  the  ri'^  •  mbers 

when  they  desire  to  address  their  constituents  through  the  m&- 
dium  of  the  Congressional  Record. 

When  any  great  financial  debate  comes  up  in  the  British  Par- 
liament there  is  hardly  a  speech  made  which  is  not  worth  cloao 
|Attention,  or  which  does  not  stand  for  the  convictiona  of  the 

aeaker,  based  on  his  own  knowledge  of  the  subject. 
The  proceedings  in  our  Congress  offer  a  severe  contrast.    Wit-d 
ness  the  customary  course  in  the  treatment  of  financial  que^ticm*.^ 
The  annual  report  of  the  Secretary  of  the  Treasury  is  laid  upcm^ 
the  table  of  the  weveral  committees,  who  imm  ignore  all 

the  recommendations  of  the  Secretary.    The  C it^je  on  Ap-^ 

propriations  immediately  proceed  to  recommend  the 

t  *    lit  any  regard  to  revenue;  wb*'  ^ 

II  \n  Senate  and  the  Ways  and  M» 

Hou^e  at  once  proc49ed  to  consider  revenue  measuree  without  \ 

fcrence  whateTer  to  ways  and  means^  and  with  scarooly  azqr  at 
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Son  to  the  appropriations,  except  when  the  appropriations  become 
eztrarngant  as  to  hazard  the  success  of  the  party  in  power. 
Such  have  been  the  conditions  under  which  revenue  measures 
have  b©©n  treated  by  the  present  Congress,  finally  resulting  in  an 
act  the  avowed  purpose  of  which  is  to  diminish  the  revenue  by 
increasing  taxation,  and  to  divert  the  increase  of  taxation  from  the 
Treasury  of  the  Uniteti  States  to  the  support  of  private  enterprises, 
ther  by  direct  bounty,  as  is  proposed  in  the  case  of  sugar,  or  by 
direct  contribution,  as  in  the  case  of  tin  plates  and  other  matters. 
What  other  description  can  be  given  to  a  revenue  measure 
upon  the  new  theory  of  protecting — that  is  to  say,  of  pro- 
ding  by  public  taxation  the  ways  and  means  by  which  a  specific 
iranch  of  private  industry  may  be  supported,  with  the  incidental 
rpoee  of  yielding  a  lessening  revenue  to  the  public  treasury  ? 
It  has  therefore  seemed  to  me  expedient  that  one  who  has  been 
studying  the  financial  questions  of  this  country  for  more  than 
twenty-five  years  might  rightly  assume  the  functions  with  which 

Ke  permanent  civil  officers  of  the  British  Parliament  are  charged, 
fei  that  of  preparing  a  budget  by  sorting  national  exxienditures 
P^rding  to  their  kind,  and  by  placing  specific  sources  of  reve- 
nue against  the  different  elements  of  the  public  appropriations. 

The  writer  may  not  presume  to  rival  the  Chancellor  of  the  Ex- 
chequer or  the  Secretary  of  the  Treasury.    It  is  their  function  to 
deal  as  statesmen  with  the  facts  that  are  prepared  for  them  by  those 
who  are  conversant  with  all  the  existing  financial  conditions. 
The  time  has  come  when  it  is  the  duty  of  every  man  who  may 
ed  to  have  some  exact  knowledge  upon  the  subject  of  tax- 
present  his  views  when  called  upon  in  a  simple,  plain  way, 
thout  regard  to  his  own  private  interests,  whatever  they  may  be. 
Before  coming  to  the  main  subject,  I  beg  to  say  that  I  should 
myself  find  it  somewhat  difficult  to  characterize  my  essay  by  any 
Btinctive  title  which  would  be  theoretically  correct.    I  observe 
;hat  ray  work,  my  figures,  and  my  views  are  quoted  by  one  party 
as)  often  as  by  the  other ;  and  I  also  find  that  exceptions  are  taken 
to  ray  presentation  of  this  subject  in  about  even  measure  by  the 
mairejs  on  the  free  trade  and  the  iiiiohranfs  on  the  protect- 
e  side  alike.    I  may  perhaps  characterize  this  essay  as  one 
upon  the  protection  of  domestic  industry,  and  the  development 
the  home  market  by  exemption  from  unnecessary  taxation"; 
,  for  short,  I  will  call  it  "  Common  Sense  applied  to  the  Tariff 
tiesttion." 

The  motive  of  this  address  may  be  given  in  the  form  of  a 

mple  account  current,  which  might  be  entitled  "  Uncle  Sam  in 

Current  with  his  People."    We,  his  people,  may  rightly 

ncle  Sam  with  the  contriliutious  which  we  are  called 

to  make  in  order  to  moet  the  obligations  of  Government. 
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We  may  credit  Uncle  Sam  with  the  expenditures  that  are  re- 
quired to  meet  the  obligations  of  the  war,  and  also  for  the  con- 
duct of  the  Ooverument,  equitably  administered  with  the  li 
interference  with  the  freely  chosen  pursuits  of  the  people : 

This  accouut  is  adjusted  to  the  prospective  revenue,  predicated 
on  receipts  to  date  in  the  year  1890. 

I  will  therefore  mftke  Uncle  Sam  debtor  to  the  amount  of  the  vurtASM 

wbicb  are  collected  under  the  int^mal  revenue  tj%\Km  on  whtak; $7l!tj000|00O 

To  ibe  amoont  of  the  war  taxes  wUch  are  collected  under  the  internal  rerc- 

Que  system  on  fermented  liquors .       S7,000,i 

To  the  amount  of  the  war  taxes  which  are  collected  under  the  internal  lem- 

aue  system  on  tob&coo M^OOO/KK) 

To  the  amount  of  the  war  taxes  wliich  are  collected  under  the  tarilToo  9ugir 

and  molasses .,       ftO,0*yi,0<M 

Add  for  elasticity  in  1890  and  1891 l,     ;,,>/^^ 

fSOO,UOO,000 

RVrtKCI   ntOH    WAR  TAJCn. 

We  will  credit  Cncle  Sara  with  tlis  annual  ublii;aLion  for  the  parrocnt  of  pen- 
sions already  gnnted,   now  rated  at  |fi6,000,000»  adding  for  arraars 

136,000,000 1100,000^009 

We  may  now  hope  that  ttie  current  annual  pensions,  aside  fKnn  ar. 
rears,  may  oot  get  beyond  the  sum  named  abore«  $66,000,000.  It  will 
be  obserred  that  the  payment  of  arrtiarfl  i«  the  liquidation  of  a  debt 
now  in  process  of  being  audited,  and  that  on  payment  the  liquidation  of 
arrears  of  pensions  is  flnal. 

We  will  credit  Uncle  Sam  the  amount  of  interest  which  must  be  paid  00  Iho 

war  debt , Sl,fiO(\000 

$111,000,000 

We  will  credit  Uncle  Sam  with  the  amount  widoh  should  be  applied  to  Uw 

aiiiking  fund  for  the  extluctiou  of  the  war  debt 4<^f00,000 

|ido,ooo.6oo 

When  WG  balance  these  war  taxes  against  tiiow  ii;e«,ire 

find  a  surplus  which  may  be  carried  forward  to  nie»  :  diuary 

expenses  of  the  Qovernnient,  $20,000,(X)0,  and  this  8urj)lus  will  be 
subject  to  rapid  increase  with  the  growth  of  population  and  the 
presently  diminishing  Iturden  of  debt  and  pensious,* 

*  Between  the  date  of  the  preparation  of  this  treatise  In  May,  IHOO,  whim  it  was  wriU<« 
for  submission  to  a  private  club,  and  the  cnrreetion  of  tim  proof  fur  pnbltcatiuo,  a  Fcojiaa 
Act  has  been  pasaed  which  may  for  a  time  tak<  up  this  ciocu  of  war  i&xos  aboTe  tha  pr^ 
▼hma  war  eipenta,  and  ereo  s  little  more.  Ic  is  >>elleved,  hovovcr,  from  the  brsi  lafnc- 
nuUioo  that  eaa  be  obtained,  that  ereo  under  this  act  the  ourrunt  annual  pcn^ooa  wQl  doI 
eicecd  $100,000,000  a  year. 

On  the  other  baud,  the  elasticity  of  the  rerenue  which  la  doe  to  the  growth  of  Um  popi^ 
Utlon  and  progress  of  the  oonnlry,  will  he  Ukely  to  render  the  avalla  of  tha  lazat  on  Ui(oar, 
tobacco,  and  sugar  quite  Bufflclcnt  to  meet  orcn  the  cxtriTagant  pensloO'Iiat  vnlBr  Ibi*  tail 
pfsrioos  a«ls,  and  the  diminishing  amount  of  laterest  on  the  pabUn  debt  Vtmk  vftkost 
•tofqitatg  the  eoQtHbatSoa  lo  the  sinking-fund,  or  providlnff  for  it  in    >  .  way.    ta 

Wn|;1teh  praotioe.  whSab  we  might  well  ad*)pt,  ttintt  nn  r»xtr«r*^ni  Jv  l  as  ii«i 

which  has  now  been  added  to  our  prvrioos  aapU-  Iweo  •uootnyaakd 

by  a  propoaed  tax  lutrndod  to  meet  U  spociflcalir  \n  a  nraww^l  uf  li* 

duty  on  lea  and  eoffito.     Such  ts  not  oar  habit  oi  ic^wlatioi^  abiioqgh  U  w«0  n%l4 
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In  the  analysis  which  I  shall  present  in  this  essay,  I  shall  en- 
or  to  prove  how  readily  the  remainder  of  the  necessary  con- 
tions  of  the  people  to  the  support  of  the  civil  government 
may  he  collected  wholly  from  taxes  on  articles  of  luxury  or  of 
voluntary  use,  or  on  the  finer  textiles  which  are  dependent  on 
tyle  and  fancy  for  their  sale,  without  putting  any  tax  of  any  kind 
npon  any  commodity,  either  partly  manufactured,  crude  or  raw 
material,  which  is  necessary  in  the  processes  of  our  domestic  in- 
dustry. I  shall  endeavor  to  show  how  the  removal  of  $40,000,000 
to  $60,000,000  of  obnoxious  taxes  now  imposed  upon  this  class  of 
materials  may  open  the  way  to  products,  sales,  wages,  and  profits 
amounting  to  at  least  $500,000,000  a  year,  which  such  a  policy 
would  add  to  the  resources  of  this  nation,  to  be  divided  equitably 
among  the  people  in  the  form  of  additional  wages  and  profits; 
thus  promoting  domestic  industry,  enlarging  the  home  market, 
raising  both  the  rate  and  the  purchasing  power  of  wages,  and  in- 
creasing profits. 

In  the  renewed  discussion  of  the  tariff  question  it  has  become 
unpleasantly  manifest  that  men  are  taking  positions  which  may 
toon  lead  to  a  very  bitter  conflict,  in  which  contest  mutual  re-' 
crimination  will  cause  distrust  and  may  prevent  any  suitable  re- 
form of  the  tariff  being  carried  into  effect,  as  it  ought  to  be,  by 
the  common  consent  and  governed  by  the  common  sense  of  all 
men  who  are  directly  interested  in  the  matter,  and  by  the  applica 
tion  of  that  sound  business  judgment  which  should  be  applied  to 
this  business  question. 

It  is  very  true  that  there  are  moral  as  well  as  political  consid- 
erations underlying  the  whole  problem  of  the  tariff.  Such  being 
the  case,  it  is  a  matter  of  duty  for  the  citizen  who  will  not  be  di- 
iffected  either  in  property  or  in  person  in  any  considerable 
e  by  any  changes  in  our  tariff  legislation,  yet  to  watch  it 
,d  to  give  it  a  true  direction.  The  effect  of  tariff  measures,  con- 
iidered  from  the  money  point  of  view  in  their  burden  or  their 
benefit,  has,  I  believe,  been  very  much  overrated  ;  but  the  evil  of 
dependence  upon  legislation  in  the  conduct  of  industry  can  not 
XfQ  exaggerated. 

In  the  way  in  which  this  subject  of  tariff  reform  is  now  being 
treated,  whatever  is  done  will  be  badly  done;  therefore,  great  hi 
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In  tliii  conaectioa,  however,  H  may  well  be  remembered  Out  the  hitoreit  on  our  public 

debt  At  lU  bigheflt  point  AmooBted  to  more  than  |15O,O00»0O0,    It  U  not  probable  IhttJ 
I  Hod  mtcreet  will  exoeed,  if  tbcj  eqaol,  tbie  fium.     This  great  obligation  for  xsxM 
t  |mv«  to  be  inoonaistent  with  a  large  exoeaa  of  revenue  which  haa  been  ao  wiael] 
t  to  th«  redocUoD  of  our  debt    The  attempt  to  apend  the  public  money  in  order  I 
,  tb«  reduction  of  the  tariff  baa  probably  culminated ;  bat  the  Increaae  of  the  oblkj 

gBtloo  for  pensions  renders  a  adentifio  or  oommooaenae  treatment  of  the  tariff  qaestioai 

Jit  nor*  aecwry  tbaa  it  wu  t>efore. 
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will  ensue  before  any  true  adjuBtmeut  of  duties  can  l>o  made  to 
present  conditiona,  although  both  pohticAl  parties  now  agree  that 
great  changes  are  absolutely  necessary.  How  can  we  separate  thift 
question  from  party  politics  ? 

It  has  always  seemed  to  me  very  absurd,  even  grotesquely  »o, 
that  men  who  are  accustomed  to  put  confidence  in  each  other  in 
the  conduct  of  all  their  private  affairs  as  well  as  in  their  lowniin»i 
city  work;  who  trust  each  other  in  every  walk  of  life ;  who  serve 
together  on  boards  of  directors  in  savings  banks>  insurance  com- 
panies, trust  companies,  and  the  like,  and  who  adjust  all  differ- 
ences of  judgment  in  a  reasonable  manner,  yet  when  this  subjuct 
of  tariff  legislation  comes  up  impute  to  each  other,  or  else  auK- 
tain  newspapors  that  impute  to  each  other,  every  form  of  insincer- 
ity, untruth,  fraud,  and  malignant  selfishness- 
There  is  nothing  so  foolish  as  the  imputations  which  are  put 
upon  the  advocates  of  free  trade  by  their  opponents,  except  the 
corresponding  imputations  put  by  their  opponents  ux>on  the  mass 
of  the  advocates  of  protection,  of  lack  of  care  or  consideration  for 
the  public  welfare.  The  masses  are  sincere  on  either  side,  however 
time  serving  and  incapable  their  political  representatives  may  be. 

Conceive  what  the  conditions  of  this  country  would  be  if  the 
ideas  which  the  Cobden  Club  represents  had  not  prevailed,  and  if 
our  wheat  and  dairy  products  were  boycotted  as  our  pork  is  ia 
Germany;  or  if  our  cotton  wore  taxed  as  it  W!i>  "  "  •  the  noAr- 
keta  of  Gi'eat  Britain  were  made  free.    In  1880  i  »-*re  uecuiy 

eight  million  men  occupied  in  agricultxire ;  now  tliere  are  tou 
million,  more  or  less.  In  1880  seventeen  per  cent  of  the  product 
of  agricultui*e  found  a  home  market  only  by  sale  for  export;  now 
about  twelve  per  cent.  If  we  did  not  exchange  this  product  for 
other  products,  we  could  not  sell  it.  If  we  could  not  sell  it  for 
export,  over  a  million  men  would  be  driven  from  the  field  to  tho 
factory  and  to  the  workshop. 

When  I  listen  to  the  foolish  talk  of  partisans  on  either  aido^ 
Eld  witness  tho  ill-judged  contention  on  the  tariff  question,  I  am 
sometimes  inclined  to  exclaim,  **  A  plague  on  both  your  houses!  ** 
Ia  it  not  time  that  this  method  of  imputing  wholly  selfish  or  had 
motives  should  cease,  and  that  any  one  or  every  one  who  indulgoa 
iu  it  should  be  held  in  contempt  as  an  example  of  intellectual 
stupefaction  ? 

It  was  well  said  by  President  Cleveland  when  ho  so  bravely 
it-r  ^  *  the  subjoct  to  an  issue,  "  What  we  have  to  deal  with  iM  m 
a  and  not  a  theory." 

Let  ufl  consider  this  condition,  find  out  exactly  what  it  is,  and 
then  see  what  wo  have  to  do  iu  tho  matter^  each  man  on  his  own 
account 

I  have  never  known  any  intelligent  ailvocate  of  a  tariff  for 
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protection  who  did  not  consider  free  trade  as  the  ultimate  object- 
I  ive  point  in  all  tariff  legislation.  I  do  not  know  any  man  of  any 
fintellectual  standing,  in  public  or  in  private  life,  who  does  not 
now  look  upon  free  trade  as  the  true  objective  point  of  all  tariff 
legislation.  All  sensible  men  hold  that  there  are  existing  condi- 
tions which  make  it  inconsistent  with  the  public  welfare  to  adopt 
revolutionary  free-trade  measures  at  the  present  time ;  but  they 
all  accept  the  fundamental  principle,  provided  certain  conditions 
precedent  can  be  established  in  a  safe  and  proper  way. 

The  differonco  among  intelligent  men  at  the  present  time  is 

only  AS  to  the  time  when  it  may  be  suitable  to  begin  tariff  reform 

in  ihis  direction,  and  upon  the  method  of  such  reform.    So  it  has 

always  been.    It  is  only  tlie  first  step  that  costs.    Gladstone  once 

laid,  doubtless  recalling  his  own  experience  and  change  of  views, 

'The  road  to  free  trade  is  like  the  way  to  virtue,  the  first  step  the 

'^most  painful,  the  last  the  most  profitable." 

The  conditions  which  now  obtain  in  this  country  correspond 
very  closely  to  those  which  existed  in  Great  Britain  in  1842,  at 
the  time  when  Sir  Robert  Peel  was  compelled  to  modify  and  ulti- 
mately to  change  all  his  previous  conceptions  upon  this  subject, 
and  to  become  the  leader  in  the  great  reform  of  the  British  tariff 
.which  ended  in  the  present  system,  sometimes  called  that  of 
(British  free  trade.  This  system  is  not  free  trade  in  an  abstract 
in  an  absolute  sense,  because  Great  Britain  raises  a  large 
3veQue  from  duties  upon  foreign  imports,  and  will  probably  be 
impelled  to  do  so  for  very  many  generations  in  order  to  sustain 
ien  of  her  great  debt.  We  shall  also  be  compelled  to  raise 
part  of  our  revenue  from  duties  upon  imports,  for  one 
generation ;  but  I  will  presently  prove  that  our  advantage  in  con- 
ditions is  so  great  that  it  may  enable  us  within  even  less  than  one 
generation  to  adopt  absolute  free  trade  if  it  shall  become  expedi- 
ent to  do  BO,  except  so  far  as  it  may  continue  to  be  necessary  to 
tax  the  import  of  spirits  in  order  to  maintain  the  revenue  derived 
from  an  excise  measure.  Whether  or  not  absolute  free  trade  may 
"be  desirable  or  expedient,  it  will  be  time  enough  to  determine 
P^when  the  opportunity  is  offered.  What  we  have  to  deal  with 
now  is  our  present  condition  and  not  this  theory,  as  President 
Cleveland  so  well  put  it. 

In  one  of  Sir  Robert  Peel's  great  speeches  which  he  made  lonj 
fter  he  had  entered  upon  this  course,  he  spoke  as  follows,  in  ex- 
'  planation  of  his  course  at  the  beginning  of  the  reform  of  the  tariff : 
'  I  stated,  and  I  am  ready  to  repeat  that  statement,  that  if  we 
to  deal  with  a  new  society  in  which  those  intricate  and  com- 
^^  d  interests  which  grow  up  under  institutions  like  those 
.^ist  of  which  we  live,  had  found  no  existence,  the  true  al 
I  principle  would  be  to  buy  in  the  cheapest  market  and  to  sell 


440 


TEE  POPULAR  SCIENCE  MONTHLY, 


in  the  dearest.  And  yet  it  is  quite  clear  that  it  would  be  utterly 
impossible  to  Apply  that  principle  in  a  state  of  society  such  a& 
that  in  which  we  live,  without  a  due  consideration  of  the  interasUj 
which  have  grown  up  under  the  protection  of  former  lawsL 
While  contending  for  the  justice  of  the  abstract  principle,  we 
may  at  the  same  time  admit  the  necessity  of  applying  it  -"'•*''>ily; 
and  I  think  the  proper  object  is  first  of  all  to  lay  the  i  ma 

of  good  laws,   to   provide  the  way   for  gradual   ini])rovemeutity 
which  may  thus  be  introduced  without  giving  a  shock  to  existing, 
interests.    If  you  do  give  a  shock  to  these  interests,  you  creal 
prejudices  againKt  the  principles  themselves,  and  only  aggrarata 
the  distress.    This  is  the  principle  on  which  we  attempted  to  p; 
ceed  in  the  preparation  of  the  tariff/' 

Oar  present  conditions  correspond  ahuost  exactly  to  thi-  >*ii 
ment;  and  the  logic  of  events  is  bringing  almost  all  •^con'HJiu-.  siu 
dents,  many  legislators,  and  also  nearly  all  the  intelligent  loadeni 
in  the  manufacturing  and  mechanic  arts  to  the  same  conclusion  tO] 
which  Sir  Robert  Peel  was  brought  by  the  logic  of  events  wi 
he  took  oflEice  in  1840 ;  e8i)ecially  by  the  very  disastrous  condition 
to  which  Great  Britain  had  been  brought  under  an  obstructive 
tariff  policy  the  effect  of  which  culminated  at  that  date. 

One  may  also  refer  to  one  of  the  greatest  speeches  that  Daniel 
Webster  ever  made  —  a  speech  which  he  delivered  at  Faneoil 
Hall  in  October,  1820,  at  a  meeting  which  had  been  called  to  resist 
an  increase  of  duties  above  the  very  moderate  revenue  tariff  of 
1816,  which  was  then  in  force— a  meeting  such  as  ought  to  be 
held  now  to  protest  against  a  worse  measure.  This  meeting  was 
rallfwi  by  men  whose  names  are  familiar  to  every  Boston  man — 
by  William  Gray.  James  Perkins,  Nathan  Apj)leton,  Abbott  Law- 
rence, Joseph  Sewell,  George  Bond,  Thomas  Wiggleeworth,  Will- 
iam Sturgis,  aud  by  many  others  whose  names  have  been  ho'tts^ 
hold  words  among  the  merchants  aud  manufacturers  of  MMsa> 
chusetts  for  generations.  In  dealing  mth  the  high  tariff  mea«nire, 
which  was  then  being  forced  upon  Massachusetts  against  her  will« 
Webster  said : 

"To  individuals  this  policy  is  as  injurious  slh  it  is  to  gov«na- 
ment.  A  system  of  artificial  government  protoction  loadfl  thd 
people  to  too  much  reliance  upon  government.  If  loft  to  tb«ir 
own  choice  of  pursuits,  they  depend  on  their  own  skill  and  their 
own  industry;  but  if  government  essentially  affects  their  occupa- 
tions by  its  systems  of  bounties  and  preferences,  it  in  natonkl  that 
when  in  distress  they  should  call  on  ^'  ►>mment  '         ^iof. 

Hence,  a  perpetual  con1<:*st  follows,  can  :  i^etween  •  t*r- 

ent  interests  of  society.     Agriculturists  taxed  to-day  to  sustain 
mami'    '  *  ixwl  to-r.  *    ~ustain  ar~'r  ^'ire 

— anw  haps  on  lacturep  sri* 
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iliure  to  support  commerce.     And  when  governnient  has  ex- 
its invention  in  these  modes  of  legislation,  it  finds  the 
less  favorable  than  the  original  and  natural  state  and 
eoone  of  things.    I  can  hardly  conceive  of  anything  worse  than  a 
^^Kilicy  which  should  place  the  great  interests  of  this  country  in  hos* 
Hplity  to  one  another,  a  policy  which  should  keep  them  in  constant 
■fcooflict,  and  bring  them  every  year  to  fight  their  battles  in  the 
^^Dommittee-rooms  of  the  House  of  Representatives  at  Washington, 
"An  appeal  has  been  made  to  the  patriotic  feelings  of  the 
nation.    It  has  been  said  we  are  not  independent  so  long  as  we, 
ceive  these  commodities  from  other  nations.    He  could  not  see] 
lie  force  of  this  appeal.    He  did  not  perceive  how  the  exchange  | 
'  commodities  between  nations,  when  mutually  and  equally  ad- 
rantageous,  rendered  one  dependent  on  the  other,  in  any  manner 
ierogatory  to  its  interest  or  dignity,    A  dependence  of  this  sort 
everywhere,  among  individuals  as  well  as  nations.    Indeed, 
►  whole  fabric  of  civilization,  all  the  improvements  which  dis- 
ish  cultivated  society  from  savage  life,  rest  on  a  dependence 
'  this  kind.    He  thought  the  argument  drawn  from  the  necessity 
of  proriding  means  of  defense  in  war  had  been  pressed  quite  too 
far.     It  was  enough  that  we  had  a  capacity  to  produce  such 
means  when  occasion  should  calL    The  reasoning  assumes  that  in 
war  no  means  of  defense  or  annoyance  can  be  probably  obtained, 
or  not  without  great  difficulty,  except  from  our  own  materials  or 
manufactures.    He  doubted  whether  there  was  much  ground  for 
that  assumption.    Nations  had  hitherto  obtained  military  means  I 
b^n  the  midst  of  war,  from  commerce.    But,  at  any  rate,  as  it  waa  ( 
^Acknowledged  on  all  hands  that  the  country  possessed  the  ca*' 
^■Mcity  of  supplying  itself  whenever  it  saw  fit  to  make  the  sacrifice ; 
^and  he  did  not  see  why  the  necessity  of  making  it  should  bo 
I     anticijiated ;    why  should  we  now  change  our  daily  habits  and 
^■occupations,  with  great  loss  and  inconvenience,  merely  because  it 
^Hs  possible  that  some  change  may  hereafter  become  necessary  ? 
y^e  should  act  equally  wise,  he  thought,  if  we  were  to  decide  that 
although  we  are  now  quite  well,  and  with  very  good  appetites, 
^yet  as  it  was  possible  we  might  one  day  be  sick,  we  would  there- 
^■ore  now  sell  all  our  food  and  lay  up  physic." 
^B     In  another  part  of  this  great  speech  Webster,  with  prophetic 
^■nsight,  foretold  how  the  whole  face  of  New  England  industry 
^nnd  Bociety  would  be  changed  for  the  worse  if  this  high  tariff 
policy  were  forced  into  effect  by  sectional  votes.    Two  generations 
kro  passed  since  Webster's  prophetic  words  in  Faneuil  Hall  in 
^890.    This  speech  was  given  just  seventy  years  ago.    Do  we  not 
witness  the  representatives  of  different  industries  fighting 
ir  battles  in  the  committee-rooms  of  the  House  of  Representa- 
iv6S  at  Washington  ?     Do  we  not  to-day  witness  agriculture 
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taxed  in  order  to  sustain  manufactures;  commerce  taxed  to  sus- 
tain agriculture;  and  impositions  proposed  upon  both  agriculture 
and  manufactures  to  sustain  commerce  by  subsidies  and  bounties  * 

Again  quoting  President  Cleveland,  "  It  is  a  condition  and  not 
a  theory  which  we  are  called  upon  to  meet."  What  is  that  condi- 
tion ?  Here  are  two  parties  in  Congress  each  attempting  to  deal 
with  this  great  problem,  each  claiming  to  be  equally  *  rneet  to 
promote  domestic  industry,  to  develop  the  home  n  ,  and  to 

protect  the  workmen  of  thia  country.    The  representatives  of  eac 
of  these  two  parties  are  elected  by  great  bodies  of  voters  who 
equally  honest  and  sincere  in  their  efforts,  or  who  have  persuaded' 
themselves  that  they  are,  and  that  the  future  prosperity  of  the 
country  will  depend  upon  their  having  their  way.    In  this  position 
we  merely  find  conditions  of  the  same  kind  that  have  been  mei 
before.    In  every  great  emergency  each  party  claims  to  bo  the 
savior  of  the  country;  but  the  country  saves  itself  in  spite  of 
parties,  as  it  did  in  the  civil  war.    Its  material  progress  continues 
on  its  stupendous  way  in  spite  of  the  little  petty  obstructions  which 
are  interposed  by  those  who  believe  they  can  manage  all  the  affairs 
of  the  people  better  than  they  can  manage  them  for  themselves 

Between  these  two  parties,  if  this  is  to  be  a  party  questiOD, 
each  one  of  us  must  make  a  choice  when  we  vote  or  when  we 
select  the  party  with  which  we  must  act.  Both  these  parties  claim 
to  protect  domestic  industry  in  the  measures  which  they  pro{Mi«e;{ 
but  their  proposed  measures  differ  fimdamentally.  On  the 
publican  side  the  policy  is  to  tax  every  foreign  product,  cnide» 
partly  manufactured,  or  finished,  of  which  a  similar  product  h 
been  or  can  be  established  in  this  country,  without  regard  to  thoj 
effect  of  such  a  tax  on  other  branches  of  industry.  Their  avowed 
purpose  is  to  impose  taxes  "  for  protection  with  incidentaJ  rere- 
nue,"  in  order  to  render  this  country,  as  they  term  it, "  indi»pi^nd- 
ont  of  all  others."  It  does  not  matter  to  them  whether  a  branck 
of  industry  which  might  be  set  up  exists  at  the  present  time  or 
not.  For  instance,  the  Republican  tariff  bill  will  double  the  tax; 
on  tin  plates  without  regard  to  the  use  to  which  these  tin  pi 
are  to  be  put.  No  regard  is  paid  to  tlio  nature  of  the  work  whic 
must  be  done  in  order  to  ascertain  whether  it  is  desirable  or  not 
The  promoters  of  this  measure  simply  say.  Here  is  somethfaii 
which  may  be  made  in  this  country  for  which  we  now  excl 
our  surplus  products.  The  work  ought  to  bo  done  here,  uvea 
its  establishment  costs  twice  or  thrice  what  it  is  worth  I 

Now,  if  the  most  superficial  examination  had  been  given 
the  kind  of  work  which  is  to  be  done  in  dippiag  shei^tts  of  iron  or 
steel  into  melted  tin  by  hand,  no  machine  hn'''"*"^'"^  "  •••^"•^sted  for 
displacing  this  process,  it  would  have  been  an  art; 

for  which  the  people  of  Wales  not  only  posM««  hu  Liihuriied  apti' 
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tudOy  but  also  that  it  is  one  which  could  not  be  established  in  this 
coontry  without  importing  the  Welshmen  to  do  it^  because  we 
have  so  many  opportunities  for  work,  under  more  wholesome  aud 
profitable  conditions,  that  we  can  not  afford  to  do  such  work,  no 
matter  what  the  inducement  may  be. 

In  other  words,  the  policy  advocated  by  the  Republican  party  is 
one  of  privation  and  not  of  protection,  and  it  is  avowedly  sustained 
by  many  prominent  Republicans  against  their  avowed  conviction  of 
what  would  be  beneficial,  and  merely  because  an  assumed  party  ne- 
cessity compels  them  to  surrender  their  own  convictions  of  right. 

On  the  other  Bide,  the  policy  advocated  by  the  Democratic 
party  for  protecting  American  industry  is  to  exempt  from  taxa- 
tion all  articles  of  foreign  origin  which,  either  in  a  crude  or  in  a 
partly  manufactured  state,  are  necessary  or  useful  in  the  processes 
of  domestic  industry.  They  hold  that  our  capacity  to  produce 
food  which  the  world  must  have  or  suffer  from  hunger ;  cotton, 
without  which  the  commerce  of  nations  would  be  crippled ;  oil 
which  we  can  not  bum  ourselves ;  goods,  wares,  tools,  and  iraple- 
tnents  of  many  varieties,  the  best  of  their  kind;  all  our  great 
crops  made  and  all  our  goods  being  produced  or  manufactured  at 
the  highest  rates  of  wages  and  yet  at  the  lowest  cost  as  compared 
with  any  other  country  in  the  world,  enables  us  to  exchange  these 
products  for  the  crude  or  partly  manufactured  materials,  the  raw 
wool,  the  tin  plates,  and  for  whatever  we  need  which  foreign 
laborers  or  workmen  desire  to  sell  in  exchange.  They  hold  that 
if  we  can  get  for  one  day's  work  at  high  wages  in  our  own  coun- 
try the  product  of  ten  days'  work  even  of  foreign  paupers,  we 
can  not  afford  to  do  that  kind  of  work  for  ourselves ;  they  hold 
that  by  such  exchange  we  may  gain  yet  higher  wages  and  larger 
ofits,  the  wider  we  can  extend  our  commerce  on  such  terms. 

They  hold  that  what  we  receive  from  other  countries  in  ex- 
change for  the  excess  of  our  products  which  we  can  not  consume, 
becomes  as  much  a  part  of  our  own  product  as  if  these  necessary 
commodities  had  been  produced  on  our  own  soil  or  from  our  own 
Dxines  and  forests. 

They  hold  that  the  home  market  is  most  fully  established 
when  all  possible  obstructions  to  the  mutual  service  of  nations 
are  removed  and  the  utmost  facility  given  to  the  people  of  every 
land  to  send  to  our  home  market  what  we  need  and  to  buy  in  our 
home  market  what  we  do  not  want  for  our  own  use. 

That  is  free  trade,  qualified  by  the  necessity  of  obtaining  a 
revenue  from  duties  on  selected  imports.  When  we  have  attained 
it  we  may  wonder  why  any  one  ever  dreaded  it ;  and  if  I  may  once 
repeat  my  favorite  quotation  from  Mr.  Olawlstone, "  Then  will 
pa  that  pass  between  this  land  and  that  be  like  the  shuttle 

tho  loom,  weaving  the  web  of  concord  among  the  nations.*' 
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Between  these  two  lines  of  policy  every  voter  will  Kxm  be 
compelled  to  choose,  and  hy  making  this  choice  a  great  chan^  la 
the  relative  influenc-e  and  importance  of  one  ]>arty  or  the  oUwr 
will  be  brought  about  unless  we  can  separate  this  que«ii<m  from 
party  politics. 

In  order  that  this  choice  in  each  man's  method  of  action  may 
^be  rightly  made,  it  now  becomes  expedient  to  treAt  the  method  of 
iff  reform  simply  as  a  business  question  and  not  as  a  party 
question.  Parties  which  were  thrown  out  of  all  true  relation  to 
the  future  by  the  issues  of  the  past  ought  to  be  reorganized  ao 
to  carry  into  effect  the  conclusions  to  which  voters  have  beenl 
brought  by  their  convictions  of  right  on  the  issues  of  the  futnre. 
_When  they  are  renovated  in  this  manner  one  may  expect  a 
lany  men  who  are  now  holding  prominent  positions  to  be  rdi 
gated  to  private  life.  Their  places  will  be  taken  by  men  who  are 
^competent  to  apply  reason,  judgment,  and  common  seuae  in  tiiedr 
!iethod8  of  fiscal  legislation,  a  faculty  or  capacity  which  has  been 
lenied  to  many  of  those  whom  the  circmnstances  of  the  past  have 
^thrown  up  into  positions  of  considerable  prominence  which  they 
have  continued  to  hold  up  to  the  present  time,  but  for  which  ihey 
I  incapable. 

When  dealing  with  the  tariff  question  in  this  way  it  ia  prob- 
able that  every  intelligent  man  who  is  conversant  with  affairs 
and  who  has  given  any  attention  to  the  reform  of  the  tariff  will 
agree  wholly  or  very  nearly  with  the  following  statement: 

1.  The  present  tariff  is  confused  and  inconsistent  with  itself 
(many  of  its  provisions. 

2.  Some  of  \\&  provisions  which  were  especially  intended 
promote  specific  domestic  manufactures  have  been  either  fso  e: 
neously  framed  or  so  construed  in  the  Treasury  Departmrnt  an 
discriminate  against  the  very  branches  of  industry  which  they 

^Were  intended  to  promote. 

These  badly  framed  or  badly  administered  provisions  of  the 
tariff  acts  promote  undervaluation,  evasions  of  duty,  and  fraud 
but  their  worst  effect  is  to  discourage  honest  manufacturere 
merchants  aliko  by  the  uncertainty  which  they  cause  as  to 
future  course  of  trade,  as  well  as  by  the  opportunities  which  they 
give  both  to  dishonest  employers,  importers^  and  unacnipuloua 
manufacturers  to  evade  the  lawa 

I  may  venture  to  relate  a  little  story  of  how  tariffs  are  mad 
nd  unmade.    It  is  one  of  many  incidents  which  made  me  a  f 
ler  in  principle. 

I  found  an  apparent  inequality  in  the  tariff  r.  y  years 

l«ince,  adversely  affecHing  a  branch  of  industry  in  wiuvn  i  had  in- 

(rested  a  few  thousand  dollars,    I  framed  an  ameodmeDt  and  ami 

it  to  a  prominent  Ckmgreesman  from  Maeeacbxiseits,  who  was 
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the  Committee  of  Ways  and  Means,  explaining  the  reasons  why 

Iihould  be  adopted.  No  hearings  were  given,  and  it  seemed  to 
so  fair,  as  I  also  thought  it  was,  that  it  was  adopted  and  went 
o  the  tariff  with  some  other  amendments.  In  it  I  used  the 
hnical  word  **  hank,"  That  Congress  dissolved  presently  on 
the  4th  of  March.  A  few  days  later,  the  principal  appraiser  of 
the  Boston  Custom-House  called  upon  me  and  put  to  me  the  ques- 
tion, "What  is  a  hank  ?"  I  told  him  it  was  a  skein  of  cotton 
yam  eight  hundred  and  forty  yards  long ;  adding, "  Why  do  you 
ask  ?  "  "  Because,"  said  he,  "  some  damned  fool  has  put  a  duty  in 
the  tariff  by  the  hank,  and,  if  we  can't  get  aroxxnd  it,  an  estab- 
lished and  important  branch  of  domestic  industry  will  be  ruined." 
I  asked  for  an  explanation ;  and  upon  the  development  of  the 
_|>ct8  I  said,  "  Well,  you  used  the  right  term,  and  I  am  the  man." 
ken  said  the  appraiser,  "  You  must  see  if  there  is  no  way  to  get 
id  your  amendment."  I  studied  the  matter  carefully,  and  in- 
ited  away  for  avoiding  or  evading  my  own  act.  The  threatened 
lustry  was  saved,  but  I  lost  my  little  investment,  as  I  deserved  to, 
putting  my  money  into  a  business  which  I  did  not  understand. 
But  this  was  not  the  end.  Matters  went  on  smoothly  for  two 
or  throe  years,  when  there  was  a  change  of  appraisers.  The  new 
man  contested  my  construction  of  my  own  amendment,  and  un- 
dertook to  enforce  the  law  in  accordance  with  the  real  intention. 
An  appeal  was  taken  to  the  Secretary  of  the  Treasury.  By  good 
luck  at  that  time  I  happened  to  call  upon  the  collector;  he,  know- 
ing my  familiarity  with  the  art  but  knowing  nothing  of  my  pre- 
▼icms  connection  with  the  act,  nominated  me  as  merchant  ap- 
praiaer  to  decide  the  case  on  its  merits.  I  of  course  sustained 
the  practice  of  the  first  appraiser  who  had  consulted  me»  and 
a^^ain  the  threatened  industry  was  saved ;  by  sustaining  my  own 
evasion  of  my  own  act,  justice  was  done. 

This  is  but  one  of  many  incidents  which  many  men  could  re- 
late ;  it  is  but  an  example  of  many  great  wrongs  which  have  been 
done  that  have  never  been  righted. 

I  have  stated  the  conditions  which  render  important  changes 
Jaour  tariff  acts  an  absolute  necessity.     It  is  probable  that  all 
Hfcelligent  manufacturers  and  merchants,  and  all  legislators  ex- 
cept those  who  are  bound  by  mere  party  ties  in  considering  these 
r,  would  agree  upon  the  following  propositions : 
.  the  preparation  of  measures  for  collecting  duties  upon  im- 
*h  discrimination  ought  to  be  used  as  will  most  fully  pro- 
iiestic  industry  and  protect  American  labor  from  injury. 
b.  In  framing  such  tariff  measures,  discrimination  ought  to  be 
used  so  as  to  develop  the  home  market  for  domestic  products  to 
the  utmost;  so  far  as  this  can  be  done  by  the  exeroise  of  judg* 
ment  in  framing  tariff  acts. 
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c.  It  is  neither  lawful  nor  expedient  to  impose  duties  upon 
imports  without  exercising  such  discrimination  in  the  choice  of 
subjects  of  taxation  as  will  most  fully  promote  the  public  intere«t, 
irrespective  of  private  gain. 

d.  It  is  neither  lawful  nor  expedient  to  frame  measures  for  the 
collection  of  revenue  from  duties  on  imports  for  the  purpose  o|| 
raising  or  permanently  maintaining  the  price  of  any  given  \ 
above  what  it  would  otherwise  be ;  except  under  the  necc^ty  of 
taxing  such  article  for  purposes  of  revenue  only. 

€.  It  is  neither  lawful  nor  expedient  U)  put  either  a  duty  or' 
a  tax  upon  any  crude  or  partly  manufactured  article  which  is  ne- 
cessary in  the  processes  of  domestic  industry,  by  which   large 
numbers  of  persons  may  be  burdened,  even  if  the  interests  of  a 
lesser  number  might  be  for  a  time  promoted. 

If  such  are  the  conditions  which  we  are  now  called  open  to 
meet,  and  if  such  are  the  lines  on  which  we  are  to  work,  then  maai- 
festly  the  first  consideration  must  be  given  to  sorting  and  cIm^- 
fying  articles  which  are  or  may  be  imj)orte<l.  with  a  view  to  their 
use  rather  than  with  a  x\qw  to  the  question  whether  or  not  they, 
may  be  produced  in  this  ooiintry.  On  the  other  hand,  it  mtut 
E  admitted  that  there  may  have  been  some  branches  of  industry  1 
fwhieh  have  been  promoted  by  high  duties  and  which  may  liavd^ 
been  developed  a  little  more  rapidly  than  they  would  othorwi 
have  been,  under  a  high  tariif,  at  the  cost  of  tiie  consumeni  fo 
tlie  time  being.    How  shall  they  be  treated  ? 

It  may  be  held  that  the  position  which  has  been  assumed  by 
I  most  of  the  advocates  of  the  protective  system,  I  mean  protr  -*- 
^ists,  according  to  the  common  acceptance  of  the  meaning 
term,  has  been  mainly  due  to  the  former  misconception  in  regard 
to  the  source  of  wages,  which  was  held  even  down  to  the  time  o( 
Mill,  and  by  him  until  a  late  period  in  his  own  life  and  work  ; 
wit,  a  conception  that  wages  are  derived  from  a  fund  previously^ 
accumulated,  and  therefore  from  a  "  wage-fund  "  which  mi^ht 
to  some  extent  under  the  control  of  capitalists  by  whom  it  should 
Lbe  admiuistt      '       i  lier  in  one  direction  or  in  nii     '  '  wn ' 

F choice.    Tin-  iken  conception  of  the  sourc'  s  toj 

the  further  misconception  that  we  must  make  work^  or  jmnnd^ 
work,  for  a  multitude,  arbitrarily  or  willfully  directing  the  for 
of  capital  in  one  way  or  another.    What  we  really  deeire  to  do 
rhat  we  really  seek  to  attain,  is  that  which  is  the  purt»Jso  of  j 
cience  and  invention — not  to  make  work,  but  to  savi-  * 
iiminish  the  effort  which  is  necessary  to  procure  ^ 
Bhelter,  and  clothing,  thereby  increasing  abundancei 

^do  that,  it  l)ecomes  necessary  that  tlien*  *^ ^^  be  the  v  ... 

siblo  and  the  freest  possible  exchange  •  f^s  '^r  '^  ^^ 

of  product  for  product,  of  service  for  tiervioo,  of  product  for  fi*>rvi 
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ioe,  or  of  service  for  product,  in  order  that  those  who  are  displaced 
from  one  kind  of  work  by  the  application  of  science  and  invention 
may  be  most  ready,  able,  and  competent  to  take  up  some  other 
kind  of  work  less  arduous,  less  exhausting,  and  more  conducive  to 
human  welfare. 

What  is  the  object  of  exchange  ?  How  few  people  ever  ask 
themselves  that  question  I  If  each  one  of  us  did  not  save  himself 
by  exchange  from  some  part  of  the  necessary  work  required  to 
sustain  life,  there  would  be  no  exchange ;  each  one  of  us,  and  every 
her  man,  would  live  and  work  for  himself  alone.  All  this  is  ele- 
entary.  It  becomes  perfectly  clear  when  considered  as  between 
man  and  man.  Does  not  the  same  rule  govern  the  commerce  of 
^  What  is  the  commerce  of  nations,  except  the  sum  of 
.  inges  between  man  and  man  ?  Unless  each  nation  gains 
by  the  exchange,  does  not  the  trade  stop  ?  If  both  gain  by  the 
exchange,  does  it  not  hurt  both  to  stop  it  by  legislation  ?  By  ob- 
structing exchange,  we  may  make  work  where  we  might  save  it; 
but  that  nation  loses  most  from  such  obstructions  in  which  the 
greatest  abundance  of  product  is  attained  at  the  least  cost  of  labor 
and  at  the  highest  rates  of  wages.  If  there  were  such  a  thing  in 
the  world  as  pauper  labor,  that  nation  which  exchanged  the  great- 
est amount  of  the  product  of  skilled  labor  for  the  greatest  amount 
of  the  product  of  pauper  labor  would  save  itself  the  most  work, 
laniel  Webster  once  said,  when  in  his  prime,  "The  people  of  this 
untry  can  not  afford  to  do  for  themselves  what  they  can  hire 
foreign  paupers  to  do  as  well  for  them."  This  is  true  not  only  in 
reepect  to  the  price  of  labor,  but  to  the  kind  and  quality  of  the 
work  which  is  to  be  done. 

There  are  many  branches  of  industry  from  which  science  has 
not  yet  removed  the  noxious  or  bad  conditions  of  the  work.  Dip- 
ing  sheets  of  iron  or  steel  which  have  been  treated  with  acid 
to  melted  tin  for  conversion  into  tin  plates  is  one  of  the  arts 
hich  it  would  be  most  undesirable  to  introduce  into  this  country 
until,  by  way  of  science  and  invention,  its  noxious  conditions  have 
been  removed:  then  it  will  come  here  itself;  the  conditions  will 
then  be  equalized ;  we  can  then  afford  to  take  up  what  it  would 
now  be  injudicious  for  us  to  undertake. 

When  wo  consider  the  obstructive  and  injurious  effect  of  many 
of  our  taxes,  light  although  they  may  be  in  money,  we  find  that 
they  are  a  heavier  burden  than  those  of  almost  any  other  nation 
exc«pt  Russia,  Turkey,  and  Spain, 

They  have  not  increased  the  profits  in  the  arts  which  were  in- 
tended to  be  promoted  by  their  imposition,  except  for  short  or 
^^^..1.1,,  periods;  they  have  i-educed  wages  in  the  protected 
V  ^  of  industry  below  those  which  are  attained  in  occupa- 

tiom»  which  can  not  be  subjected  to  foreign  competition,  while 
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Lthey  have  kept  the  prices  of  most  important  raateriahi,  which  i 
'necessary  in  the  processes  of  domestic  industry,  far  above  thoae^'f 
our  competitors,  promoting  their  prosperity  and  retarding  out 
|Own  progress. 

Yet  our  enormous  advantages  in  most  of  the  conditions  which, 
are  conducive  to  human  welfare  are  such  that  we  thriTa,    Oni 
Lbad  methods  of  taxation  are  like  a  pebble  in  the  shoe  of  a  runnerJ 
teeping  him  painfully  in  the  second  place,  when,  if  relieved^ 
could  lead  the  field  without  an  effort. 

It  is  due  to  these  favorable  conditions  that  the  paradoxical  fc 
of  statement  represents  an  absolute  truth — viz.,  that  our  high  rates 
>f  wages  are  due  to  our  very  low  cost  of  general  production. 

This  leads  us  directly  to  the  consideration  of  the  conditions  of  j 
prc)duction,  especially  in  the  manufacturing  arts,  from  which  ouc 
ample  profits  or  high  wages  are  or  may  be  derived,  if  our  moder- 
ate taxes  are  rightly  adjusted  to  our  conditions.    We  po6»ou  so 
reat  an  advantage  in  our  position  and  in  our  control  of  the  pn>- 
d  action  of  metals,  of  fibers,  and  of  food  products,  that  there  can, 
of  course,  be  no  equalization  of  wages  in  this  country  with  tboae  j 
of  others,  because  we  could  only  equalize  by  reducing  onr  ownfl 
The  tendency  of  all  the  forces  in  action,  when  not  artificially  oh-    il 
strncted,  is  to  raise  the  rate  of  wages,  to  diminish  the  margin  of 
profits,  and  to  equalize  the  conditions  of  working  people  to  their 

it  advantage.  U  we  must  wait  for  the  equalization  of  wages 
I  those  of  other  countries,  as  is  so  often  urged,  before  undertak- 
ing tariff  reform,  we  may  wait  forever.  It  is  our  very  advant^ige 
in  high  rates  of  wages  and  low  cost  of  ])roduction  which  mighij 
enable  us  to  proceed  earnestly,  safely,  and  surely  to  abaolnte  fr 
trade  within  less  than  a  generation,  and  to  adopt  that  fori 

the  very  purpose,  not  of  equalizing,  but  of  maintaining --^tf^' 

advantage  over  every  other  nation. 

One  may  sometimes  feel  humiliated  when  on 
capital,  and  ability  trembling  before  the  compel  i 

call  pauper  labor.    Every  man  of  affairs,  every  mannfacturor«^ 
every  employer  of  labor,  avoids  low-priced  or  pauper  labor  in  \ 
own  work  as  much  as  possible;  he  knows  that  it  is  costly; 
knows  that,  when  he  can  command  skilled  labor  at  the  hi^i 
price  which  is  warranted  by  the  market  for  the  product,  ho 
do  his  work  with  that  kind  of  labor  at  the  least  cost.    Wbna 
becomes  necessary  to  run  works  on  short<  time  and  to  discharge 
part  of  the  workmen,  who  are  the  ones  discharge*!  ^    ^'-^  th*"' 
high-priced  men;  they  can  not  be  spared;  it  is  the  1  *A 

men  whose  work  is  not  affected  by  hard  times.     '  inaken 

his  own  rate  of  wages  by  his  skill,  aptitude,  ui: ry;  and, 

thoae  who  do  the  work  in  the  best  manner  got  constant  omploy* 
ment    The  incapable  are  sometimes  subject  to  oompolsory 
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^fcess.  In  the  factories  I  have  known  cases  where  all  the  looms 
were  watched,  and  every  weaver  who  did  not  reach  a  certain 
standard  in  her  earnings  was  discharged  because  the  mill  could 
not  afford  to  have  poor  weavers  employed  in  it. 

Yet,  although  we  possess  so  many  advantages  within  the  limits 
of  our  own  domain,  there  are  some  parts  of  the  world  which  hold 
an  advantage  over  us,  osx>ecially  in  the  production  of  some  of 
the  crude  materials  which  are  necessary  in  the  processes  of  do- 
jpestic  industry.  There  are  also  many  arts  from  which  science  has 
^■ot  yet  removed  the  noxious  conditions  or  the  excessive  labor. 
^H!hese  arts  we  had  better  not  undertake  so  long  as  we  can  buy 
^^keir  product  with  the  excess  of  our  crops  of  grain  and  cotton, 
^B  A^in,  there  are  some  sections  of  this  country  which  could 
^^ft  more  adequately  supplied  with  crude  materials  from  Canada 
than  tliey  can  he  from  Pennsylvania;  New  England,  for  instance, 
in  respect  to  iron  and  coal.  Our  members  of  Congress  sustain 
the  policy  which  deprives  us  of  the  vast  deposits  of  iron,  coal, 
and  even  of  other  malx^rials,  which  are  lying  unused  in  the  Mari- 
time Provinces.  They  tax  the  wool  of  Australia  and  South 
America ;  they  propose  to  double  the  tax  on  tin  plates ;  and  they 
ondfiavor  to  promote  the  manufacture  of  burlaps  and  other  coarse 
fabrics  made  of  jute  within  our  own  limits. 

Tlie  question  of  crude  materials  I  have  treated.  The  noxious 
conditions  under  which  tin  plates  are  made,  I  have  referred  to. 
The  making  of  burlaps  as  it  is  now  conducted  in  Dundee  is  one 
of  the  least  desirable  occupations  that  human  beings  can  b© 
called  upon  to  follow ;  until  it  has  been  improved,  we  had  better 
buy  our  burlaps  with  cotton  than  try  to  make  them  ourselves. 

Even  the  finest  fabrics  which  are  suitable  for  taxation  for 
revenue,  snch  as  Brussels  laces  and  the  like,  are  made  by  hand 
at  the  lowest  wages  and  under  the  most  abject  conditions  of  life. 
The  finest  silks  must  be  woven  by  hand,  because  the  silk-worm 
doos  not  spin  his  thread  so  evenly  as  to  make  it  possible  to  weave 
it  on  the  positive  power-loom.    In  fact,  in  respect  to  many  of  these 
finer  articles,  which  are  perfectly  suitable  subjects  for  a  tariff  for 
ivenue  rather  than  for  protection,  there  are  elements  to  which  no 
lention  has  been  given ;  they  specialize  themselves  even  accord- 
ing to  heredity  or  to  peculiar  conditions.    The  finest  cotton  yams 
are  spun   in  England,  sent  to   France  to  be  woven,  eometimea 
transferred  to  Germany  to  be  dyed;  and  brought  back  to  Eng- 
land to  be  sold.    Some  of  the  finest  linens  are  made  by  growing 
e  flax  in  <'■        '     <>,  spinning  it  in  another,  and  weaving  it  in 
other,  all  i  l.    We  (lan  not  force  the  manufacture  of  flax 

in  this  country  until  we  havo  a  great  surplus  of  population  which 
all  ^  ~  —^  ^IlmI  to  do  the  work  which  the  Irish,  the  Belgians, 
d  :        .  are  now  forced  to  do  for  ua  even  at  the  lowest 
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wagea.    The  preparation  of  the  fine  flax  by  rotting  is  uoxloa^ 
and  can  only  be   worked  at  the  lowest  possible  rates  of  W«g«« 
paid  for  mere  manual  labor.    We  can  better  afford  to  raise  flax 
for  the  seed  and  bum  the  stalks  rather  than  to  fore*-    '  oan 

ibor  into  un-American  lines  of  work,  in  the  preparav 
fiber  by  the  existing  noxious  methods. 

All  these  matters  must  bo  considered,  and  when  conside 
they  prove  how  futile,  how  impossible  it  is  for  a  Congress  cois^ 
posed  of  men  who  have  little  or  no  knowledge  of  the  practical  af- 
fairs of  life,  to  attempt  to  regulate  prices  and  wages,  directly  or 
indirectly,  by  the  enactment  of  revenue  acts. 

I  have  named  several  articles  which  are  necessary  in  the  pro- 
^cesses  of  our  domestic  industry,  in  which  some  other  counirio* 

assess  an  advantage  over  us,  such  as  tin  plates^  burlaps,  and  tht    ^ 
treatment  of  fiax.    These  advantages  exist  especially  in  respvct  U^H 
crude  materials  to  which  machinery  has  not  yet  been  applied  to^ 
any  great  extent ;  and  of  manufacturing  processes  in  which  lh« 
iter  part  of  the  work  is  done  by  hani    In  hand-W" '  rate 

^of  wages  may  be,  and  often  is,  a  fair  standard  of  the  •  pro- 

duction.   Hand-work  here  and  elsewhere  is  that  which  earns  least 
and  can  not  be  protected  by  any  system  of  taxation  of  any  kind.  J 
We  annually  import,  free  of  duty,  $120,000,000  worth  of  artiJ| 
Bles  of  food,  and  $140,000,000  worth  of  crude  or  partly  manufacv- 
^  nrod  articles  which  are  made  use  of  in  our  domestic  manufociorea, 
because  we  can  not  yet  afford  to  do  the  work  which  would  be  re- 
quired in  the  production  of  these  articles,  since  our  own  workmen 
can  do  so  much  better  than  to  undertake  the  kind  of  work  required. 
But  we  also  annually  import,  aside  from  sugar  and  molaasQa^ 
0,000,000  worth  of  the  most  necessary  articles  of  food ;  and  $! 
^000,000  worth  of  articles  in  a  crude  or  partly  manufactarod 
tion  which  are  absolutely  necessary  in  the  processes  of  our  domestii 
industry,  on  which  we  impose  duties  or  taxes  amounting  toal 
$50,000,00()  a  year.    To  that  extent  our  workmen  are  placed 
disadvantage  as  compared  with  the  workmen  of  other  manufac 
ing  countries  in  which  most  of  these  articles  are  admitted  free^ 

The  saving  of  this  tax  of  about  $60,000,000  a  year  would  be  bui 
a  very  small  matter  were  it  not  for  the  effect  of  this  tax  on  f orei, 
^imports  on  the  prices  of  many  domestic  products.     Oat  of  tbtf 

50,000,000  a  year  which  liaa  been  collected  on  crude  matei 
about  $4,000,000  has  been  gained  to  the  Oovemment  from  d 
[:0n  iron  ore  and  pig  iron.     An  addition  of  twenty-five  oen' 

ch  barrel  of  beer  now  produced  would  yield  the  Wim* 
of  revenue.    If  it  were  assessed  upon  the  beer.  * 

that  the  people  pay  would  be  secured  by  the  Gi.. ^. 

the  exact  cost  woiild  be  $4,000,000  revenue,  with  three  per 
for  the  cost  of  collection  by  means  of  stamps 
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Now,  vliat  has  been  the  effect  of  the  tax  of  $4,000,000  on  the 
rice  of  iron  and  steel  in  this  country  ?  Various  computations 
kavo  boen  made,  the  latest  by  Mr,  A,  B.  Farquhar,  of  York,  Pa., 
^  ^r>st  exporter  of  agricultural  machinery  in  this  country,, 

haps  one  of  the  largest  manufacturers  of  agricultural  ma- 
liuory  in  the  world.  He  computes  the  actual  difTerence  in  cost 
>f  iron  and  steel  to  the  consumers  in  this  country  during  the  last 
[•n  years  at  about  $700,000,000  or  $70,000,000  a  year.  David  A. 
/"ellsj  making  very  large  corrections  for  contingencies,  estimates 
lie  difference  in  the  cost  of  these  metals  to  the  consumers  of 
lis  country,  as  compared  to  the  consumers  of  Great  Britain,  at 
D,000,000  for  ten  years,  giving  a  little  different  period  of  time. 
ly  own  computations,  which  have  been  made  with  the  utmost 
care  and  which  are  based  wholly  upon  the  figures  given  by  the 
ton  and  Steel  Association  of  this  country,  and  of  the  Iron  and 
Jtoel  Institute  of  Great  Britain,  make  the  emcees  of  price  paid  for 
iron  and  steel  in  this  country  as  compared  to  others,  in  the  years 
188D  to  1889  inclusive,  not  less  than  $500,000,000  and  probably 
800,000,000.  I  may  add  that  the  effect  of  the  tariff  upon  iron  and 
toel  has  been  much  greater  than  in  respect  to  other  articles.  This 
■»untry  now  consumoa  thirty-five  to  forty  per  cent  of  the  entire 
>n>duct  of  iron  made  in  the  civilized  world.  Gur  consumption 
the  present  tune  is  greater  than  the  largest  product  of  Great 
Jritain  in  any  year.  No  other  country  could  possibly  supply  us, 
Jo  other  country  could  have  supplied  us  for  many  years.  But  by 
lie  partial  obstruction  to  our  demand  upon  Great  Britain  and 
iermany,  due  to  our  own  tariff,  the  price  of  iron  and  eteel  in 
Europe  has  been  very  greatly  depressed,  The  tendency  through- 
at  the  world  has  been  to  a  rapid  reduction  both  in  cost  and  in 
price  of  these  metals,  due  to  the  application  of  revolutionary 
jventions.  But  the  reduction  in  price  in  gold  has  been  much 
fctcr  in  Great  Britain  than  it  has  been  in  this  country:  conso- 
itly,  by  our  own  act  we  have  protected  the  ship-builders,  the 
chinists,  and  the  tool-makers  of  other  countries^  while  prevent- 
extension  of  these  arts  in  our  own  country ;  even  failing 
1  our  home  market. 
We  import  a  considerable  proportion  of  the  products  of  iron 
iteel  that  we  consume,  sometimes  in  the  form  of  railway-bars, 
lor©  in  the  form  of  hardware,  tools,  and  machinery.  A  first'- 
textile  factory  can  not  be  equipped  in  this  country  without 
sort  to  the  machine-shops  of  Great  Britain  for  a  very  consider- 
;>le  part  of  the  most  necessary  machinery. 

\\n,  the  burden  of  a  tax  upon  crude  materials  is  to  be 
1,  not  by  its  ratio  to  the  value  of  the  product  into  which  it 
might  enter  and  does  enter  as  a  component  material,  but  in  ratio 
both  to  wages  and  profits  in  the  arts  in  which  it  is  needed.    If  we 
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artificially  raise  the  cost  of  materials  and  are  nnablc  to  contn>r 
the  price  of  the  product  into  which  these  materials  ent^-r,  then  it . 
often  happens  that  vre  must  keep  the  wages  down  in  corre»pon<l-J 
ing  measure,  or  else  give  up  the  undertaking ;  and,  again,  a  yc 
more  subtle  diflSculty  :  if  we  can  not  make  a  profit  over  and  abov 
the  cost  of  materials,  the  wages,  and  the  general  expenses,  the 
JO  capital  will  be  invested  in  that  branch  of   industry,  and  no' 
rages  can  bo  paid,  for  lack  of  profit. 

Now,  observe  how  subtle  this  matter  is.    Any  conspicnoas  or 
important  branch  of  industry  which  will  pay  ten  per  cent  profit 
will  attract  capital  and  will  be  established ;  but  if  the  tax  on  the 
crude  material  is  even  ten  per  cent  upon  the  finishwl  product,  andJ 
this  tax  can  not  bo  paid  without  doiug  away  with  the  profit^  thea| 
that  art  stops,  and  the  other  ninety  per  cent  which  would  bo  dia 
tributed  among  the  workmen  is  lost  to  them,  merely  bo^ 
is  a  disadvantage  of  ten  per  cent  in  the  cost,  of  the  ii.._: 
compared  to  some  other  places. 

Now,  then,  any  one  who  is  conversant  with  '        v-  oi 

all  modern  manufactures  can  not  fail  to  be  aw  \ 

nue  which  the  Government  derives  of  tfiOjOOCOOO  on  the  crude 
partly  manufactured  materials  which  we  do  imfw>rt  and  which 
do  use  in  the  processes  of  our  domestic  industry,  may  so  mt 
restrict  that  industry  by  increasing  our  own  cost  of  production 
as  to  limit  our  homo  market  both  for  domestic  and  for' •  "  *  "'^c,j 
and  may  prevent  the  establishment  of  arts  in  which  I 
much,  or  $500,000,000,  might  be   distributed  among  liiose 
would  do  the  work  if  these  articles  were  free  from  taxation. 

This  is  the  consequence  of  the  higher  price  of  domestic  prod-j 
nets  in  this  country  or  the  lower  price  which  prevails  abroad  fo 
lack  of  competition. 

The  very  worst  effect  of  a  duty  on  crude  materials  cnsn« 
Lwhon,  according  to  its  advocates,  it  is  most  successful.  Tin 
liat  if,  by  our  tax,  the  price  is  put  down  in  a  foreign  <■• 
then  the  foreigner  pays  the  fax.  There  are  no  words  suitable 
apply  to  such  folly.  By  that  ver>'  depi 
iron  and  wool  we  have  built  up  the  m 
shops  of  Europe,  and  have  failed  more  and  more  to  hold  our 
home  market  even  for  the  specific  products  of  the  loom  and  the 
forge. 

Moreover,  the  price  of  some  of  the  most  necessary  articlefl  o^ 
our  domestic  products  which  enter  into  our  domestic  in''' 
notably  iron  and  steel,  are  maintained  far  above  wlmt  ih 
would  be  except  for  this  system  of  taxation,  :  '    ii' *. 

ip«,  to  the  full  measure  of  the  rat^i  of  duty  ; —  ..  iH  iii^^i 
leoce  tt  followa  that,  owing  to  this  higher  prioo  on  tbft  roc 
articles  of  consumption  in  the  roanufacturing  and  ton 
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chanic  arts,  we  liave  been  unable  even  to  retain  our  borne  market 
ar  domestic  manufactures,  and  bave  been  cut  off  from  any  con- 
^derablo  sbare  in  tbe  supply  of  other  countries. 

In  a  rough  and  ready  way,  it  may  be  said  that  tbe  cost  of  ma- 
trials,  in  all  tbe  staple  products  of  machinery  or  in  manufactured 
Is,  ranges  from  one  half  to  three  quarters  the  entire  cost  of 
be  finished  product-  If  the  price  of  these  materials  is  kept  even 
an  per  cent  higher  in  this  country  than  it  is  in  others,  then  of 
Durse  all  profit  may  be  cut  off  by  that  disparity,  and,  in  spite  of 
in  attempts  to  put  on  compensating  duties,  that  art  languishes^ 
ad  we  protect  the  foreigner  rather  than  the  American. 

It  will  bo  romombered  that  no  heavy  stocks  of  food,  fiber,  or 
ibrics  are  now  carried  anywhere  in  the  world,  beyond  the  prob- 
able consumption  of  a  single  year  or  le^s.  Hence  it  follows  that, 
in  rt^pect  to  the  import  of  materials  which  enter  into  the  processes 
our  own  work,  whatever  the  price  may  be  in  any  given  year, 
rhetber  high  or  low,  if  through  our  high  tariff  the  consumers  are 
objected  to  a  higher  price  than  our  competitors  abroad,  our  in- 
lustrj'  languishes  and  foreign  industry  is  protected. 

I  have  said  that  there  are  two  parties,  each  earnestly  claiming 

I  promote  domestic  industry.     On  the  one  side  wo  find  the  Re- 

iblican  party  advocating  privation  of  foreign  imports,  without 

egard  to  the  uses  for  which  such  articles  are  required,  in  order 

protect  the  few  specific  branches  of  industry  in  which  we  do 

ot  yet  excel  other  nations.     On  the  other  side  we  find  the  Demo- 

ratic  jiarty  advocating  the  protection  of  the  domestic  industry  of 

11  alike,  by  exempting  from  taxation  every  article  which  is  neces- 

in  tbe  processes  of  domestic  industry  that  we  can  procure  in 

ly  other  country  in  exchange  for  the  excess  of  our  cotton,  com, 

^hcat,  and  other  commodities,  which,  even  at  the  highest  wages 

t>tained  anywhere  in  the  world,  are  yet  produced  at  the  lowest 

Such  is  the  position  of  the  question  on  which  every  voter  will 
be  called  to  decide  in  exerting  his  iniiuence  and  in  choosing  whom 
he  will  support. 

Such  were  the  exact  conditions  in  Great  Britain  in  1840,  only 
rorse,  because  the  natural  resources  of  Great  Britain,  both  in  ro- 
ot to  agriculture  and  mining,  are  so  much  less  than  our  own. 
The  first  measures  of  relief  from  taxation  in  Great  Britain 
are  practically  instituted  by  Huskisson  in  1824,  when  wool  and 
^me  other  crude  materials  were  in  part  or  wholly  relieved  from 
lUes.     The  effect  of  this  change,  especially  upon  the  product  of 
jjomcstic  wool  in  Great  Britain,  was  very  beneficial ;  relief  from 
ity  gave  the  manufacturers  of  Great  Britain  the  opportunity  to 
ay  all  the  wool  which  they  would  require  for  any  kind  of  work, 
^ood  the  consequence  was,  that  the  demand  for  British  wool  in- 
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creased,  and  did  not  diminish,  as  the  fanners  feared.  These  xm 
Tires  of  Huskisson,  however,  were  purely  tentative;  and,  gubso- 
queut  to  1824,  there  was  a  great  financial  struggle  in  the  pioc.Qt» 
of  restoring  specie  payment  in  the  Bank  of  England,  and  in  tho 
hringing  about  conditions  consistent  with  peace.    Tin'  Na- 

poleonic wars  in  the  early  part  of  the  century  had  thr-      .   ,  cry 
art  and  industry  out  of  its  true  relation.     But  the  method  oJ 
reform  was  not  forced  upon  the  attention  of  the  people  of  G 
Britain  untU  the  disastrous  results  of  the  attempt  to  rogulal 
prices  and  wages  by  way  of  a  high  tariff,  and  the  failure  of  thlA: 
method  of  promoting  domestic  industry  and  of  developing  a  hcum 
market  had  culminated  in  1840. 

In  every  history  of  this  time,  the  picture  of  the  condition  oi 
Groat  Britain  is  one  of  the  most  painful  suffering  on  the  part  of 
most  of  the  working  people.  The  land  was  lield  in  the  hands  of  a 
very  fow  great  landholders  who  were  protected  by  the  com  laws, 
and  who  were  thus  enabled  to  charge  high  prices  for  necessary 
food.  Great  wealth  had  been  accumulating  during  the  period  o1 
war  in  the  development  of  mines,  works,  and  f  id- 

uaI  wealth  existed  in  a  measure  never  before  wi     —     .. ,        . 
condition  misled  many  legislators  in  this  country ;  it  deceived 
very  elect,  and  dou])tlePS  led  Henry  Clay  and  other  cb:: 
a  high  tariff  to  advocate  the  very  policy  which  Great  l: 
then  being  forced  to  give  up  by  the  disastrous  results  which 
ensued.     Underneath  this  outside  show  of  prosperity,  poverty. 
destitution, and  want  existed  on  every  side;  pauperism  exists*!  an 
never  before  or  since  among  any  Etiglish-spejiking  people. 

At  the  time  when  Sir  RolxTt  Peel  took  office  in  1840  i 
clearly  proved  that  the  very  measures  which  had  bo<'n  ena<T' 
for  the  purpose  of  establishing  a  home  market  and  bt  up 

domestic  manufactures  "had  destroyer!  that  market  b^  ...v....ing 
the  groat  mass  of  the  population  to  beggary,  destitution,  and 
want,"    I  quote  the  exact  words  of  a  contoraporarj*  r. 

Those  who  choose  to  discriminat43  between  thu  i  _  of  tha 

two  parties  of  the  present  time  may  read  the  pervGrsion  of  Eng^ 
lish  history  by  James  G.  Blaine,  in  the  North  .A  "         w; 

and  thn  true  picture  which  is  given  by  General  .  I, 

It  would  be  well  worth  while  for  any  one  who  may  hav^ 
been  misled  by   the   common  errors  about  the  influnn  '     ' 

brought  Great  Britain  to  reverso  hor  policy  in  184:2,  to  i' 
Donomic  history  of  that  period.     It  can  be  dona  in  a  verj  few 
lays.     All  the  facts  are  given  by  the  radical  Miss  Martiueviu  in 
her  History  of   Fifty  Years'  Poaoe ;  by  the  Tory,  Hir  Btair^n] 
K  *i\  in  his  Twentv  Y*?ars*  Financial  Policv,  * 

cii..   ,-,  .    which    l*eel   brought  about;    by    the   ect::.. ,    ,.  — 

Noble's   fiscal    Legislation  in   Great  Britain ;    or  in  Oarlylo*)»l 
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Past  and  Present.  Tho  btist  suinnaary  is  to  be  found  in  the  little 
yok  published  in  Chicago  in  18B4,  by  General  M.  M.  Trumbull, 
stilled  The  American  Lesson  of  the  Free  Trade  Struggle  in  Eng- 
id.  In  this  book  will  be  found  the  whole  record  of  the  condi- 
K)n  of  England  from  1838  to  1846,  after  the  panic  of  1836  which 
rigiuated  in  this  country  and  spread  to  Great  Britain  had  spent 
force,  down  to  the  oulmiuation  in  1846  of  the  measures  which 
^eel  instituted  but  which  were  substantially  completed  by  Glad- 
aae  in  1853.  This  history  ought  to  be  read  by  every  man  who 
to  make  up  his  mind  how  to  act  in  this  country  at  the 
pnt  time.  The  logic  of  events  is  the  same.  We  are  repeating 
iistory.  We  are  suffering,  so  far  as  it  is  in  the  power  of  legisla- 
ara  to  stop  the  progress  of  this  country,  from  injudicious  methods 
obstruction ;  and  wc  may  make  progress  in  agriculture  and  in 
aaunfactures  by  "  great  leaps  and  bounds,"  as  Gladstone  put  it, 
rbeuever  we  choose  to  adopt  the  policy  which  will  soon  be  brought 
ito  action,  whether  we  will  or  no,  by  the  logic  of  necessity. 
The  basis  of  Peel's  tariff  reform  in  England  was  established 
loseph  Hume,  who,  being  appointed  chairman  of  the  commit- 
the  House  of  Parliament,  made  a  report  on  the  tariff  of 
jtreat  Britain,  which  then  covered  about  twelve  hundred  and  fifty 
3ific  articles,  at  an  average  rate  of  about  twenty-eight  per  cent 
Bn  dutiable  imports.  In  this  report  ho  first  sorted  imports,  ac- 
>rding  to  their  use,  under  four  heads : 
Crude  materials. 
Partly  manufactured  materials. 

inufacturod  goods. 
•Articles  of  the  nature  of  a  luxury,  like  wines  and  tobacco. 
It  was  a  case  of  condition  and  not  of  theory  which  Sir  Robert 
s  called  upon  to  meet  when  he  took  office.  He  met  that 
.  ,  jii  by  discriminating  in  choosing  the  subjects  of  taxation 
the  tariff  which  he  presented,  placing  in  the  free  list  all  the  lit- 
Btty  Uixes  or  duties  on  which  an  agreement  was  readily  made, 
fthen  either  making  free  partly  manufactured  goods  or  greatly 
abating  duties  upon  them,  at  the  same  time  reducing  the  duties 
on  finished  products  except  those  of  the  fourth  class,  viz.,  those  of 
_the  nature  of  a  luxury  or  voluntary  use, 

1  had  become  so  much  impressed  and  influenced  by  the  success 
^f  this  method  that,  during  tho  last  few  months  of  the  adminis- 
ition  of  Secretary  Hugh  McCulloch,  I  suggested  to  him  to  class 
j»e  imports  of  this  country  in  a  way  corresponding  to  Hume's 
aod,    I  gave  him  my  reasons  somewlmt  in  this  way,  that  in 
ever  manner,  by  whatever  party,  under  whatever  name  the 
>f  our  tariff  should  at  a  future  day  be  tiiken  up,  it  would 
pity  be  governed  by  the  logic  of  the  lines  or  classes  on 
irhich  these  imports  might  then  be  sorted.    The  suggestion  was 
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iopted.    I  made  fivo  clossee ;  and  since  that  date  the  fiscal  state- 
'^ment  of  each  year  has  been  tabulated  in  that  way. 

I  venture  to  incorporate  at  this  point  the  Btatement  of  the  im- 
ports under  each  of  the  heads  named  with  the  duties  t  I 
take  these  figures  from  the  last  report  of  the  Bureau  oi  ...*.. ...lica 
of  the  Treasurer  of  the  United  States  for  the  fiscal  year  ending 
June  30, 1889. 

IMPORTS  ENTERED  FOR  OON80MPTION. 

hnf<}rU  <if  Merchandise  suhdiviJcd  inU  Groups  or  Claue$  according  to  I^^^rm\ 

Mant^actura  and  Use*. 
hi  tbe  follovring  tables  the  exteuiled  clasniflcatioQ  for  import*  <mtorod  for  i 
isaiDptioD,  embrociDg  over  a  thousand  articles  and  clasfiea  of  articles,  wliich  Isj 
aainljHD  alphabetical  arrangemoDt  ^iUi  two  grand  subdiviiiionsof  free  and  dati- 
blo  artioloa,  has  b^eo  sabdivided  into  tbe  five  foUowing  general  grroups  or  claxMB, 
cording  to  tbe  degree  of  luaDnfactore  and  Dses  of  the  urtidofi  impurtod.     It  »  i 
hoped  that  the  condensation  of  imports  into  these  gronps  will  In  some  measure  old 
,  And  aimpUfjr  the  labora  ol  those  engaged  in  inve&tigating  the  operatiooa  of 
riff  laws. 
For  more  extended  explanation  of  this  olaaalfleatioo,  see  report  of  thia  offloAOtt^ 
Imported  Kercbandise  entered  for  CoDBDinptioD,  18^7,  page  xxiv,  etc. 

Class  A. — ArticUs  qf/ood^  and  animals. 

Class  B. — Articles  in  a  crude amdition  fthich  enter  into  varunupro^ 

cesses  vf  domestic  industry. 
Olabs  0. — ArticUs  wholly  or  partially  manufactured ^  for  ueit  as  m«- 

ierials  in  the  mafit^factures  and  mtfhanie  arte. 
GtjkBS  D. — Afannfactured  artieles^  ready  for  Mntrtmption, 
O1UAB8  E. — Articles  of  voluntary  use,  luxuries^  etc 

The  value  of  imported  merchandise  entered  for  conantnption  la  tbe  Oiiit«d 
States,  witti  the  amount  of  daty  ooUeoted  thereon  added,  for  the  year  eoding  Jjum 
SO,  1S30,  hoa  been  aa  follows:  . 


(A)  Arttela  of  food,  and  ftnlnak 

(B>  ArtldM  In  s  eruiln  randlUnn  wbleh  sn> 
tor  Into  tbe  rftrtou*  pnrMMci  of  dnraNtle 
io6a%trt       

(O  ArUtilM  wboUf  ttr  pArttftlhi  muiuhBt- 
fuM.  for  UM  u  (OAtariiua  In  Uia  ammAet- 
nrri  ^nd  mMhaaW  uti . . . 

(1)1  ArtiRlra  ro«ni)(hctiif«d.  rawly  ftir  cob- 
•aropMon 

(K)  AftlolM  of  volnatuT  Qv^^  Iujar4«*. 
«& 

ttei 


iMo,iM.m 


XMy 


6«,«sa,TO 


leoM 


imjmjtm 


ThU  table  does  not  show  the  ■< >       ' 
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SANITARY  WORK  IN  GREAT  DISASTERS. 

Bt  O.  0.  GROFF,  M.D.,  LL.  D.. 
rassroxifT  ow  rax  nonfaTXTANiA  ctatb  board  or  hxa-lth. 

THE  suggestions  offered  in  this  paper  are  derived  from  the 
experience  of  the  past  summer  at  Johnstown,  Pa.,  and  in  the 
other  flooded  regions  of  the  State,  where  a  large  share  of  the  or- 
ganization of  the  sanitary  measures  fell  to  the  writer.  Although 
one  ninth  of  the  inhabitants  of  the  devastated  district  perished 
and  were  buried  in  the  debris,  along  with  tliousands  of  domestic 
animals;  and  although  typhoid  fever,  measles,  and  diphtheria 
existed  in  the  district  before  the  calamity,  they  never  spread  to 
any  great  extent,  and  certainly  never  became  epidemic. 

The  region  was  a  peculiarly  difficult  one  in  which  to  conduct 
sanitary  relief.  Along  a  narrow  mountain  valley  for  twenty 
miles  were  scattered  some  twenty-eight  towns  and  villages,  form- 
ing Johnstown.  Of  these,  twenty  were  devastated  by  the  flood, 
which  left  almost  every  village  isolated  from  the  others,  all 
bridges  and  roads  being  destroyed,  as  also  all  horses  and  vehicles 

the  inhabitants,  thus  rendering  communication  extremely  diffi- 

It  or  impossible.  The  members  of  the  State  Board  of  Health 
were  unacquainted  with  the  geography  of  the  region,  and  with 
the  local  physicians,  as  well  as  with  those  who  volunteered  their 
aarrioes.  There  were  no  disinfectants  on  hand,  and  the  whole 
appropriation  of  the  Board  for  sanitary  purposes  was  but  two 
thousand  dollars  for  the  whole  year,  Wlien,  therefore,  on  June 
1,  1889,  representatives  of  the  State  Board  of  Health  of  Pennsyl- 
vania reached  the  desolated  Conemaugh  Valley,  to  do  what  could 
be  done  to  prevent  the  occurrence  and  spread  of  disease  among 
the  exhausted  and  stricken  survivors,  the  best  estimates  that 
could  1)6  hastily  secured  showed  that  ten  thousand  human  beings, 
one  thousand  horses,  one  thousand  cows,  together  with  a  great 
number  of  hogs,  dogs,  chickens,  cats,  etc.,  were  drowned  and 
buried  in  the  debris  at  Johnstown,  and  in  the  drift-piles  down 
the  river,  while  ten  thousand  sufferers  were  without  shelter,  wet, 
hungry,  and  distracted.  There  were  slime,  mud,  carcasses  of  do- 
mestic animals,  and  human  bodies  everywhere, 

"  No  pen  has  yet  fully  described  the  condition  that  existed  the 

xt  day  after  the  waters  of  the  South  Fork  Lake  had  swept  the 

The  pen  will  never  picture  the  desolation  that  existed, 

or  tell  of  the  difficulties  that  confronted  the  inhabitants  of  the 

valley.    The  homes  that  were  not  swept  away  were  left 

oat  unsanitary  condition  imaginable.    The  flood  in  many 

localities  reached  a  height  of  thirty  foot.    This  water  contaix 


46o 


THE  POPULAR  8CIENCB  MOITTirLl 


or  was  heavily  laden  with  debris  and  erery  kind  of  filth,  and 
whatever  this  water  touched  it  conf  *od.    As  a  result,  every 

house  in  the  fioo<led  district  was  fill-  .o  second  floor,  in  moet 

cases,  with  ofTensive  cnatter.  In  many  cases  dead  animals  were 
found  in  parlors,  and  scores  of  dead  horses  were  removed  from 
dwellings  and  business  standa  Everything  was  covered  with 
mud.  There  was  not  a  place  where  the  flood  touched  that  man 
could  lay  his  head  with  safety." 

The  State  work  began  June  1st  and  ended  October  12th.    Thol 
result  at  Kernvillo,  a  ward  of  Johnstown,  is  a  tnithfol  indcrl 
for  the  whole  district.    "  With  the  concentration  of  twenty-fivo  1 
hundred  people  in  three  hundred  and  eighty  houses,  all  subjt>ct©d 
to  intense  mental  strain  by  reason  of  the  calamity  and  the  radical 
changes  in  their  habits  of  living,  it  is  very  gratifying  to  know 
that  during  the  continuance  of  the  Board's  operations  not  a  oaae 
of  infectious  disease  developed  in  the  district  which  should  bo 
attributol  to  bad  sanitary  condition."    In  the  past  history  of  na- 
tional disasters  we  do  not  read  of  such  gratifying  results,  but  diroj 
pestilence  has  too  often  followed  great  earthquakes,  floods,  fires, 
famine,  and  the  disasters  of  war. 

There  are  several  measures  not  strictly  sanitary,  but  moet 
necessary,  to  which  the  sanitarian  should  give  hoed  before  his 
own  special  work  occupies  his  attention,  If  the  officers  of  the 
district  have  been  lost,  or  in  any  way  rendered  ii: 
strong  government  must  be  at  once  organized,  and  ii.^  _.-  inct 
placed  under  ofiicient  police  control,  that  lawlessness  and  anarch} 
do  not  prevail.  At  Johnstowu  the  people  named  a  "dictator," 
who  decided  all  questions  of  government  and  k*?pt  the  regioo  ial 
order.  The  distress  which  lawlessness  produces  must  not  be  toler* 
atod.  The  organization  of  relief  corps  to  succor  tlie  injured  mad 
dying,  and  to  organize  temporary  hospitals,  should  receive  neii 
the  attention  of  the  sanitarian.  So  soon  as  the  government  is  anh 
8U red,  and  temporary  relief  is  progressing  satisfact  -  '  -  ■  ^ay 
advise  the  proper  committee  as  to  what  will  bo  nee*  ajr 

of  food,  clothing,  shelter,  and  medical  stores.  Thc«t*  will  be  re- 
quired in  largo  quantities;  but  in  the  United  States,  at  least,  we 
c^vn  safely  rely  upon  the  country  at  large  to  supply  these  things 
promptly.  For  shc1t4.^r,  tents  c-au  be  had  from  the  State  Qovemors 
by  applying  to  them. 

At  Johnstown  tho  people  did  not  like  tents,  preferring  any  kindj 
of  houses,  and  suffi^rcd  gnmt  inconvenience  from  overcrowdii 
rather  than  go  into  the  tent*.    There  were  two  forms  of  reody^ 
mmlo  houses  used — one,  familiarly  known  as ''Oklahomas/' wersl 
of  two  81  '  '  '  '       '  '  ''■  one  room,  i 

a  hu-gor,  ■  xims;  and 

Hughes  house,  which  was  larger  and  butlur  built,  oonsittiik^ 


SAATITARr   WORK  luY  GREAT  DISASTERS, 


461 


»ur  rooms.  When  tents  or  tomporary  housea  arrive,  tho  proper 
location  of  those  should  be  decided  by  the  sanitary  officer  in 
charge.  Tli«ise  preliminaries  having  received  attention,  the  work 
proper  of  the  sanitary  officer  begins : 

1.  Tlie  supply  of  disinfectants  shonld  bo  ordered  at  once.  This 
order  should  cover  all  that  will  l>e  needed  while  the  emergency 

is,  and  is  necessarily  larger  in  summer  than  in  winter.  It  was 
und  at  Johnstown  that  the  moral  effect  of  a  large  supply  of  dis- 
infectants was  very  great  and  for  good.  In  ordering  disinfectants 
it  ia  well  to  provide  that  what  is  not  needed  may  bo  returned  to 
the  manufacturers.  Pure  chemicals  and  those  easy  of  application 
are  the  beet. 

2.  The  region  should  be  divided  into  convenient  districts,  and 
each  placed  under  a  local  physician  as  sanitary  inspector.  At 
Johnstown  tho  local  physicians  named  one  of  their  own  number 
as  health  officer,  and  he  nominated  to  tho  State  Board  of  Health 
the  inspectors,  and  this  plan  worked  very  well.  Inspectors  are  also 
n(3eded  for  the  camps  of  citizens  and  laborers,  for  the  morgues  and 
banal-places.  These  inspectors  should  all  make  a  daily  report  in 
writing,  stating  the  exact  sanitary  condition  of  their  districts,  and 
in  thcBe  reports  they  should  also  state  any  need  of  food,  clothing, 
shelter,  or  medical  stores.  So  long  as  is  necessary,  the  inspectors 
diould  give  their  whole  time  to  thoir  duties. 

S»  The  burial  of  the  dead  needs  early  attention.  In  summer, 
this  must  be  hastened  if  the  number  be  very  largo;  in  winter, 
more  time  for  identification  can  be  given.  If  the  number  of  dead 
ifl  very  large,  and  the  distress  of  the  survivors  too  great  to  permit 
of  accurate  identification,  bodies  should  be  buried  in  their  clothes, 
80  that  identification  can  be  made  out  at  some  future  time,  when 
the  bodies  may  be  lifted  for  reburial.  Very  careful  and  accurate 
descriptions  of  tho  bodies  should  always  be  taken  before  burial. 
If  pofisible,  the  bodies  should  be  brought  to  one  point  for  identi- 
tion.  At  JohnstowTi,  for  ten  days,  a  large  proportion  of  the 
idies  were  embalmed,  but  if  buried  in  their  clothes  this  is  not 
necessary.  Groat  care  should  be  taken  to  number  the  graves  as 
tho  bodies  wore  numbered  at  tho  morgue,  so  that  when  lifted  tho 
rooord  may  be  found  to  be  correct, 

4.  Tho  water-supply  of  the  district  should  be  inspected  at 
once,  and  frequently  while  the  emergency  continues.  Wells  and 
springs  had  bettor  be  closed  if  any  other  water  13  available. 
Impure  drinking-water  must  not  be  tolerated  for  a  moment 
in  these  emergencies.  Cliemical  analyses  should  be  mado  fre- 
quently. 

5.  One  or  more  hospitals  for  contagious  diseases  should  be 
wtablished  at  once,  and  every  case  of  such  disease,  as  it  arises, 
fehoold  be  transferred  to  these  hospitals,  there  to  remain  until  all 


■od 


462 


THE  POPULAR  SCIENCE  MOKTHLT, 


danger  of  spreading  tho  disease  is  over.    This  is  a  point  of  gi 
importatice,  and  its  neglect  may  result  in  grave  disaster. 

6.  For  the  convenience  of  the  survivors  and  of  the  laborerfil 
who  may  he  brought  to  the  place,  it  will  be  necessary  for  the 
health  authorities  to  see  that  public  privies,  or  closets,  are  erected. 
These  should  be  placed  where  most  convenient.  They  should  be 
examined  by  inspectors  of  the  different  districts,  and  should  be 
under  the  charge  of  a  careful  and  reliable  foreman^who  will  daily 
disinfect  them.  No  foul  odors  should  ever  be  permitted  to  arive 
from  these  places. 

7.  If  the  free  dischai*ge  from  the  sewers  ia  impeded  by  dibtiit 
these  should  be  opened  at  once^  so  that  water  may  be  discharged 
through  them  freely.    In  the  case  of  floods  it  will  very  freqnentlyj 
be  found  that  the  mouths  of  the  sewers  have  been  silted  fibot 
These  should  be  opened.    The  escape  of  foul  gasee  from  sewers' 
at  such  a  time  is  not  to  be  permitted. 

&.  There  is  always,  in  time  of  disasters,  danger  of  tho  peop]« 
"becoming  panic-stricken  from  fear  of  a  pestilence  arisi;  1 

our  times  well-meaning  but  ignorant  persons  are  vei-j 
convey  messages  to  the  daily  press  which  tend  to  excite  and  dis 
tress  the  survivors.  To  prevent  any  panic  in  this  way,  the  Stata^ 
Board  of  Health  found  it  necessary  to  issue  occasionally  "health 
bulletins/'  which  stated  the  exact  condition  of  the  public  health 
in  the  devastated  district.  These  bulletins  were  printed  and 
posted  throughout  tho  whole  region,  and  they  were  thought  to 
do  much  good.  They  were  founded  on  the  daily  reports  received 
from  the  sanitary  inspectors,  from  the  other  physicians  ia  thoj 
district,  and  from  tho  hospitals.  In  addition  to  these  "healt 
bulletins,"  the  people  may  be  greatly  aided  by  issuing  "circu- 
lars of  information,"  These  circulars  describe  in  the  pluino 
language  the  proper  ways  to  disinfect  the  premises,  to  dc 
them   up,  and   about  what   should   be  eaten,  and   th<  '    "8*1 

which  will  best  tend   to  preserve  health  in  the  mi  uik  ' 

favorable  conditions.  These  circulars  of  information  should  b« 
placed  in  each  house  throughout  the  district  as  ufteu  as  may  bo 
deemed  necessary. 

<).  It  may,  in  some  cases,  be  desirable  to  partially  or  wholly 
depopulate  the  devastated  district.    This  may  be  don**  ^  '* 
out  a  t^)wn  of  tents,  and  then  requiring  the  people  to  rt; 
their  homos  into  it.    Such  a  town  should  bo  laid  out  as  a  miUlAry^ 
camp,  and  should  be  under  tho  s^imo  r'--"! -i'^nft  as  are  miliUiryJ 
camps.     At  Johnstown,  a  partial  di-i  >n   only   was 

temptdl.    Tho  Stuto  furnished  frr" 

and  children  who  desired  to  go  oL    :     .. 

few  weeks  or  months,  and  all  wero  urged  to  go  for  a  short  lit 
For  several  woeks,  also,  transportation  was  given  tbs  tnon  wh 
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plictl  for  the  same.     In  Uiia  way  the  population  was  largely 

10.  If  the  difltresa  of  the  suryivors  is  very  great,  it  may  be  neces- 
for  the  sanitary  officers  to  assist  the  inhabitants  in  the  disin- 

icting  and  cleansing  of  their  homes.   At  Johnstown  some  thirteen 
hundred  cellars  were  cleansed  by  the  State,  and  the  debris  was  re- 
from  the  streets  and  lots,  wherever  it  was  found  to  contain 
ii03  of  human  beings  and  animals  in  numbers  sufficieut  to 
endanger  the  public  health.    This  work  of  cleansing  the  district 
only  be  considered  the  work  of  the  State  so  long  as  the  dis- 
ci is  in  a  condition  to  bo  denominated  a  public   nuisance. 
When  this  ceases,  the  work  of  the  State  must  also  cease. 

11.  So  soon  as  the  disinfectants  arrive,  the  sanitary  officer 
must  see  to  their  proper  distribution  and  instruct  the  people  as 
to  their  proper  use.  At  Johnstown,  each  sanitary  inspector  in 
charge  of  a  district  was  authorized  to  open  one  or  more  depots, 
in  places  most  convenient  for  the  inhabitants  of  his  district,  in 

Cirhich  depots  disinfectants  were  stored.     Large  placards  were 
Ihen  printed  and  posted  over  each  district,  telling  the  inhabitants 
where  they  could  obtain  disinfectants,  and  urging  them  to  go  and 
obtain  supplies  of  the  same.    Circulars  of  information  were  given 
to  all  who  applied,  as  also  oral  information,  explaining  how  to 
ue  each  disinfectant.    The  result  was,  that  people  came  by  the 
lundrods  and  carried  the  disinfectants  to  their  homes,  using  them 
prith  good  effect.    These  stations  should  be  kept  open  just  so  long 
as  the  district  is  in  a  bad  sanitary  condition.    Reference  may  be 
made  here  to  the  mcnle  of  using  some  of  the  more  common  dis- 
infectants.    The  cUbris  formed  of  the  broken  houses  and  forest 
treee,  together  with  carpets,  bedding,  and  household  effects  which 
,ad  become  worthless,  were,  at  Johnstown,  destroyed  by  fire,  along 
ith  the  bxHes  of  the  domestic  animals.     For  fully  three  weeks 
mense  fires  were  burning  at  Johnstown,  formed  of  the  debris, 
in  these  fires  hundreds  of  animals  were  cremated.    In  the 
of  a  great  flood,  those  articles  which  it  is  desirable  to  burn 
may  be  water-soaked,  as  was  tlie  case  at  Johnstown.    Cremation 
in   such   cases  may  be  hastened  by  the  addition  of  petroleum, 
though  at  Johnstown  a  large  donation  of  tar  and  rosin,  made  by 
e  citizens  of  Wilmington,  N.  C,  was  used  to  aid  in  the  combus- 
ion  of  those  wot  Rubstances.    The  rosin  was  found  to  have  very 
advantageous  properties  when  applied  to  the  cremation  of  car- 
cABsefi.    It  appeared  to  destroy  the  unpleasant  odors  arising  from 
the  burning  flesh,  and  in  place  gave  out  an  agreeable  balsamic 
agranca     It  also  burned  with  great  heat,  hastening  combus- 
nnd  could  not  be  extinguished  by  heavy  rains.    By  using 
liberally,  and  adding  driftwood,  there  was  no  trouble  in  en- 
tirely destroying  the  domestic  animals  with  a  single  firing.    The 
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tar  was  not  so  valuable  in  this  work  as  the  rosin.  Large  qoAn^ 
lies  of  quicklime  were  used  at  Johnstown,  and  found  to  be  very 
vahiablo  for  drying  the  cellars  and  absorbing  unpleasant  odora. 
The  people  were  advised  to  whitewash  their  cellars  and  homes  a 
number  of  times,  as  the  lime  was  believed  to  be  verj'  beneficial. 
Chloride  of  lime  was  used  also  in  sprinkling  in  the  cellars  and 
about  the  houses.  The  Board  of  Health  also  fun  '  'in  solo* 
tiou  bromine,  chloride  of  lime^  carbolic  acid,  and  C^  !??*»  dis- 

infectant.   These  were  applied  by  means  of  sprinkling-cAns. 
soon  also  as  the  streets  were  cleared  of  the  debris,  two  :^'  -•-••ling- 
carts  were  set  running.    These  used  a  solution  of  di  Mt?», 

which  had  a  good  effect  upon  the  general  atmosphere, 
excellent  moral  effect,  maintaining  the  confidence  of  the  j-  -.-.. 
At  times,  the  workmen  who  are  cleaning  up  the  district  will 
imagine  that  they  detect  foul  odors,  and  that  it  is  dangerous  for 
them  to  work  without  a  liberal  use  of  disinfectants.  In  tbe«e 
cases  the  presence  of  a  laborer  with  a  sprinkling-can,  appljinga 
solution  of  disinfectants,  produces  a  very  reassuring  effect.  Dii^- 
infoctants  should  bo  freely  used  about  the  morgues  and  in  ere 
place  where  it  can  bo  hoped  that  they  will  do  good.  In  this  ooo- 
aection  it  may  be  stated,  to  the  credit  of  the  manufacturers  of 
iisinfectanta,  that,  witho\it  knowing  the  means  of  the  Board  of 
Hoalth  to  pay  them,  they  promptly  filled  all  orders  for  their  sup- 
plies without  a  moment's  questioning.  ■  ^ 

13,  That  the  district  may  be  entirely  within  the  control  of  the 
sanitarian,  it  is  important  that,  as  soon  as  possible,  a  hoxuM>-i 
house  inspection  or  survey  be  made  of  all  the  houses  which 
cupied  in  the  district.  This  survey  should  be  carefully  r- 
on  blanks  prepared  for  the  purpose,  and  should  state  whether  iho 
house  is  occupied  by  owner  or  tenant,  the  number  of  rooms,  num- 
ber of  families,  the  adult  males,  the  adult  females,  and  children 
under  five  years  of  age.     It  should  also  state  tl  '        i  of  the 

cellar,  kitchen,  and  living-rooms.     The  water     ^  ,  ,.        juld  be 
examined  and  reported  upon,  as  to  aoureo,  condition,  and  arooonl 
The  drainage  of  the  premises  should  be  carefully  !•    ' 
The  privy  or  water-closet  should  receive  a  minute 
The  surveyor  should  examine  the  condition  of  the  yard  oni 
stable,  and  the  streets  and  alleys  about  the  house.    N  '      '    uli 
Iso  be  made  of  any  present  sickness  in  the  house,  ano  ox* 

istcnco  of  any  contagious  disease  in  the  house  during  or  wii 
six  months  preceding.  If  any  dcnths  have  occurred  within 
house  in  a  year,  record  should  be  made  of  them.  With 
thc«e  points  before  the  Board  of  Health,  if  the  srur\'ey  hM 

le  with  care,  it  will  not  be  difficult  for  t^-  •  ^ -trd  to 
ooil  health  in  the   devastated    district—  >*  iiol   if 

ivo  tho  confidence  of  the  survivord^    If  Iho  devastated 
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\  situated  upon  .a  stream,  as  was  the  case  at  Johustowiiy  it  will  be 
ecossary  for  the  Board  of  Health  to  watch  that  no  cause  of  dis- 
Bter  to  ivgioiiri  below  is  overlooked.  It  may  be  necessary  to  patrol 
ie  river  below  and  open  drift-piles  and  ])urn  the  carcasses  of  do- 
mestic animals.  If  the  stream  is  the  water-supply  for  towns  or 
Jties  below,  at  the  earliest  possible  moment  it  must  bo  placed  in 
;  condition  not  to  carry  disease  to  such  places. 

In  a  word,  in  a  great  national  disaster,  the  Board  of  Health 
lust  be  prepared  to  meet  each  and  every  emergency  as  it  may 
rise. 


MISSIONS   AND  MISSION   INDIANS  OF  CAXIFORNIA.* 

By  henry  W.  HENSIIAW. 

^ROM  the  time  of  its  discovery  by  Grijalva  in  1534  until 
101)7,  a  number  of  fruitless  attempts  had  been  made  by  the 
lexican  authorities  to  colonize  the  peninsula  t>f  Lower  Cnli- 
^rnia,  and  no  small  amount  of  treasure  had  been  wasted  in 
ae  efforts. 
The  sole  obstacle  to  the  success  of  the  schemes  for  colonization 
not  in  the  indolent  and  peaceably  disposed  Indians,  but  in  tho 
irren  and  inhospitable  nature  of  the  country  itself,  the  wastes 
which  offered  but  moderate  subsistence  to  the  natives,  and 
thing  whatever  to  satisfy  tho  love  of  adventure  and  the  thirst 
:jr  wealth  of  the  Spaniard.  Finding  that  all  attempts  tu  colonize 
be  new  country  were  failures,  the  Mexican  Government  turned  it 
xer  to  the  Jesuits,  who  readily  undertook  its  subjection  to  ecclesi- 
Btical  authority.  The  first  settlement  was  made  on  the  Bay  of 
in  Dionisio  in  1607.  Tho  establishment  of  the  missions  projier 
egan  immediately,  and  between  this  period  and  1745  no  fewer 
lourtLvu  were  established  on  the  peninsula.  It  was  not  until 
l76:i  that  the  occupancy  of  Upper  California  was  inaugurated  by 
lie  founding  of  the  mission  of  San  Diego  by  the  Franciscans,  who 
d  supersinlod  the  Jesuits  in  charge  of  mission  work  in  western 
Ipnnish  America.  From  this  date  until  1823  mission  after  mission 
established  to  the  number  of  twenty-one,  until  tho  entire 
.area  of  California  up  to  and  a  little  beyond  tlie  Bay  of  San 
rrancisoo  was  umler  mission  sway.  As  mission  history  foi-ms 
le  of  the  most  interesting  chapters  relating  to  the  aborigines  of 
aia  continent,  it  is  the  purpose  of  the  present  paper  to  briefly 
«)tice  the  subject,  with  especial  reference  to  some  of  tho  more 
ilient  features  of  mission  life  and  its  effect  upon  the  natives. 

•  The  BGOoin(ma;in«;  tlluatrnttona  are  from  pbotogruphs  gcoerously  looncd  by  Mr.  9, 1. 
Hrhn  oblBittr>J  (beni  in  I8H9. 
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dull*  lieavy,  and  stupid  countenance,  devoid  of  sensibility  or  the 
^ftfit  expression/' 

^B  A  few  yeax's  later,  in  JSOO.  Lan^sdorff  describes  the  samo  In- 
^Bns  with  somewhat  mure  detail,  hh  fDllows:  "  Tliese  Indians  are 

Of  a  middling,  or  rather  of  a  low  stature,  and  of  a  tlark-brown  color 
^^roaching  to  black.  .  .  .  They  have  large,  projecting  li])S,  and 
■bad,  flat,  negro-like  noses ;  indeed,  many  of  their  features,  as  well 

SB  their  j)hyBiognomy,and  almost  their  color,  bear  a  strong  resem- 

*nce  to  the  negroes.    Their  hair  is,  however,  extremely  different, 
ng  long  and  straight;  if  left  to  grow,  it  will  hang  down  even 
the  liips.  ]>ut  tliey  coiniiiuuly  c»it  it  to  the  length  of  four  or 
live  inche.s.  sticking  it  out  like  bristles;  this  has  a  very  disagree- 

Ke  appearance  in  the  eyes  of  a  European:  the  hair  grows  very 
down  toward  the  eyes,  so  that  the  forehead  is  extremely  U»w; 
the  eyebrows  are  small  and  the  beards  thin ;  many  shave  them 
close  with  mussel-shells.     None  of   the  men  that  we  saw  were 


\S    iMLf-O   f/(»rNTT. 


>ve  fivi*  feet  high  ;  they  were  ill-proportioned,  and  had  such  a 
I,  heavy,  negligent  appearance  that  we  all  agreed  we  had  never 
a  le^ts  jdeasing  spf^cimeii  of  the  human  race/' 
The  Indians  of  Santa  Clara  Mission,  many  of  whom  were 
tho  interior  tribes,  ap[)ear  to  have  impressed  Langsdorff 
[.'h  mttre  favoralily.  and  he  concludes  liis  description 
in  with  the  statenjent  that  "the  i>eople  of  this  mission 
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indeed,  generally  considered  as  the  handsume»t  in  New  Cali- 
fornia." 

The  present  Indians  of  San  Diegu  and  Los  Angeles  Conntien,  \ 
group  of  whom  are  presented  in  Fig.  1,  are  fair  representutivi^  of 
tlie  mission  Indians  ui  southern  California.  They  approach  nior 
nearly  to  Langsdorff  s  description  than  to  the  pen-portrAit  drawt 
by  Vancouver.  It  is  to  be  remembere^l,  however,  that  theee  InJ 
dians  belong  to  tlie  great  inland  Shoshonian  family,  and  ara 
doubtless  intellectually  brighter  tlian  were  tht-ir  brethren  of  th« 
coast  farther  north,  about  Santa  Barbara  and  San  Francisco,  vrh< 
represent  distinct  families. 

I  have  seen  a  considerable  number  of  the  mission  Indians  \\ 
recent  years,  and  can  testify  to  the  general  accuracy  of  \j\\\\ 
dorff's  description,  though  of  course  they  differ  much  individunll] 
and  among  different  tribes.     In  general  it  appears  to  me  that  th€ 
Indians  of  the  interior  of  the  State  are  less  sluggish  physicallyJ 
and  are  mentally  brighter,  than  those  nearer  the  coast.     Takinj^ 
the  roast  tribes  all  in  all,  they  are  the  lowest  type  of  Indian 
have  ever  seen,  and  it  is  probable  that  they  represent  the  lowe 
type  north  of  Mexico, 

At  first  this  fact  seems  totally  at  variance  with  the  fitness  <>( 
things ;  for,  if  California  was  not  litorally  a  land  flowing  with  miU 
and  honey,  it  possessed  every  attribute  to  be  desired  by  a  Iwir-j 
barons  people.     Its  climate  was  mild  and  equable ;  its  coaai  atwj 
inland  waters  teemed  with   fish  and   mollusks;  wliilo  tho  Inrul 
abounded  with  game  and  with  nuts,  roots,  and  seeds  which  wer 
both  nutritious  and  easily  procure<l.    With  such  advantages 
these  it  might  bo  suppoi^tHl  that  the  natives  would  have  far  out-* 
8trip|)ed  the  dwellers  of  less  favontd  sc'Otions.     Human  progress,^ 
however,  does  not  always  follow  the  lines  of  least  resistance,  and 
it  is  probable  that  in  their  struggle  toward  civilization  the  races  < 
the  world  owe  less  to  their  advantages  than  to  their  disadvaata^ 
To  ])ut  thi.H  .iooming  paradox  in  other  words,  man's  improvcB 
has  boen  largely  compulsory,  and,  when  he  is  not  too  hea^ 
liandicapjKid,  adverse  surroundings  stimulate  instead  of  chL*ckinii 
his  j>rogresfi.     Certain  is  it  that  the  fine  climat^^  and  al- 
natural  products  of  California  had  their  fidl  effect  in  devc. 
or  rather  in  retarding  the  development,  of  tlie  natives.    Thcuigfc 
not  dt'ficifMit  physically,  the  Indians,  especially  of  the  warm<M 
IK)rtion  of  the  State,  were  excee^iingly  inilolent  and  stupid.    As 
mle  they  were  not  hunters  but  fishers,  and  henco  their  bluod 
not  quirl         '    nd  their  mu.scles  hardened  liy  t!  * 

toil  of  ti;  '  ;  nor  were  tlu'ir  wits  sliarpiMi 

tent  as  those  of  the  hunting  tribes  by  the  nuinifold  and  varic 
necessities  fif  their  calling,  nor  by  the  sterner  dutie*jsof  war; 5 
tho  hunting  trihc^s  4Uv  invarijibly   warlike.     Not  My  the  Qill 
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though  there  was  a  maldplkitj  of  tribs  and  an  abandank 
iatioii,  and  hence  ampin  canae  for  ioleftrifaal  iftrife, 
fare  was  iu  keeping  with  the  rest  of  their  diaiacier,  and 
it  little  of  the  siggreseive  fierceness  which  cbaracteraed  < 
iclians  to  the  eastward.    No  better  evkfenreof  their 
aous  spirits  ucod  be  required  than  their  ahjeci 
lission  rule,  enforced  as  it  was  at  each  iiiineian  hj  the  ] 
^f  two  or  three  priests  and  only  a  half -doom  armed  soldienL 


^^^:XS^^ 


^^W*^ 


Though  the  natives  of  southern  California,  as  the  result  of  living 
ider  rather  similar  rr#nrlitinns  of  environment,  conformed  in  a 
aneral  way  in  physical  appt'arance  and  in  their  mode  of  life,  it 
aust  not  be  supi>osed  that  there  were  not  very  many  distinct 
ribes  which  differed  in  many  minor  jiarticalars.  Within  the  mis- 
Bun  area  there  were  scores,  if  not  huudre*is,  of  tribes — just  how 
uany  we  can  not  tell — and  they  were  divided  among  no  fewer  than 
inc  distinct  linguistic  families.  Perhaps  the  linguistic  differ- 
:ices  that  characterized  these  tribes  formed  the  most  remarkable 
►oint  of  distinction,  and  it  is  doubtful  if  anywhere  else  in  the 
rorld  within  the  same  area  have  there  ever  been  oVjserved  so  many 
atinct  families  of  language  and  so  many  dialects  as  in  Cali- 
As  Lamanon  remarks.  "It  is  the  difficulty  of  learning 
be  languages  that  consoles  the  missionaries  for  their  not 
sowing  any/'  In  point  of  fact,  the  language  changed  dialecti- 
* '  •  t'n  miles,  while  totally  distinct  linguistic 
I  other  in  bewildering  prof usioiu 
tie  California  tribes  were  in  no  sense  nomadic.  That  to 
t  they  changed  their  place  of  abode  with  the  tiejisoii 
—  true,  and  iu  winter  the  tribes  living  imuiediatuly  on 
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the  more  exposed  parts  of  the  coast  moveil  inland  a  greater  or 

distance. 

Although  by  no  means  densely  populated  according  to  modem 
ideas,  yet  California  was  well  divided  up  among  the  numerouB 
tril)os,  and  was  probably  more  completely  occupied  tban  any  other 
part  of  the  United  St-ates.  This  iy  attested  by  tlie  accuracy  with 
which  the  tribal  lands  were  marked  off.  in  many  places  by  artifi- 
cial boundaries,  as  also  by  the  rigidness  with  which  trespass  on 
tlie  territory  of  neighlioring  tribes  was  punished.  Population 
must  }je  large,  and  the  natural  pro<lucta  of  the  soil  of  considerable 
value,  ere  land  rights  are  so  carefully  guardetl.  A  largo  popula- 
tion is  to  be  inferred  also  from  the  proximity  of  the  missions  to 
each  other,  since  each  one  required  a  populous  area  from  wliich  t<> 
draw  its  converts;  and,  finally, a  large  population  is  attetsted  by 
the  mission  figures,  which  show  that  during  the  mission  period, 
from  1769  to  1834,  some  seventy-nine  thousand  converts  were  bap- 
tized ;  and  yet  this  number  can  not  by  any  means  have  represented 
the  total  population  for  the  sixty-five  ye^^^rs,  since  by  no  means  all 
the  Indians  were  converted. 

As  tlio  Californian  Indians  were  practically  in  the  same  cult- 
ure state  as  those  of  other  portions  of  the  United  States,  though 
upon  a  somewhat  lower  plane,  I  need  not  dwell  further  ujii>ri  tluMr 
liabits  save  to  say  tliat  they  lived  in  conical  or  wwige-shaptMl 
hxlges  of  ivXe  or  thatched  grass,  or  in  temporary  wigwams  of 
branches ;  wore  very  little  clothing ;  livod  largely  on  fish,  molluaka,; 
and  seeds,  and  to  a  less  extent  upon  game;  for  the  most  part  made' 
no  pottery,  but  employe*]  soapstoue  for  domestic  utensils  when 
that  material  wiis  available,  or  used  l)asketry  vessels  when  it  was 
not;  were  very  fond  of  ornaments;  had  acomidex  mythology;  nr 
sorted  to  their  if//a7H0H.?  for  the  cure  or  preventi(»n  of  disc^i^v,  for 
the  destruction  of  enemies,  either  j>ersonal  or  tribal,  for  luck  inj 
himting  or  fishing;  and,  finally,  were  fetich -worshijHjrs,  Sue 
were  the  people  to  enlighten  and  Christianize  whom  Wiis  to 
the  life-work  of  the  Fraucincan  fathers.  Let  us  now  observe 
methods  adopted  for  these  praiseworthy  ends. 

The  Sjmnish  and  ^bxicnn  authorities  did  not  inter  "    " 
niissi(tn  reign  should  be  |»ermauent.    The  viceroys  of  >  ,     . 

saw  in  California  an  important  j)oliticBl  addition  toRpanislj-Mttxi 
cau  territory,  and  even  when  sirularc"'  *         "  "    ■ 

attemjit  was  abandoned  in  favor  of  eccli 

proved  plan  of  the  Qovemment  for  the  mission  eHtablishmen 
contemplated  these  as  but  a  temporary  mrims  to  an  end,  and  full| 
provision  wjis  niatle  for  the  conversion  of  the  missions  intiiwx'ula 
establishments,  quite  independent  of  priestly  authnritj,  and  fm 
the  conferring  of  citizenship  upon  the  Indians.     T«'  *''^  ^- 'tnrcni 
it  was*  provide*!  that  after  ten  years*  serxnce  in  the  :  ;in  In 
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an  might  claim  his  liberty,  pTOvidt?d  a  respectable  settler  would 

L*omo  responsible  for  his  good  conduct.  It  was  the  clearly  ex- 
tessed  idi.*a  of  the  Goveniiueiit  that  the  Indians  sliould  be  ren 
sred  self-supporting  as  rapidly  as  possible,  and  the  missions  were 

jked  upon  cis  educational  establishments  to  this  end.    Though 

:>t  oi)e!ily  autagouiziug  these  provisions,  the  fathers  never  yield- 

a  hearty  assent  to  the  policy,  and  from  the  very  first  sought  to 

axder  the  converts  totally  dependent  ajid  to  ewtablisli  between 

jiemselves  and  their  charges  the  relation  of  father  and  children, 

which  jxjlicy  they  were  only  too  successful.  It  was  no  part  of 
leir  ydau  to  make  the  Indian  self-supporting.  The  danger  of 
kissioD  «lisestablishment  disturbed  the  missionaries  little,  as  they 
penly  s^vid  the  Indians  were  incapable  of  self-maintenance. 
For  its  own  support  and  the  maintenance  of  its  converts  each 
sion  had  allotted  to  it  fifteen  square  miles  of  land.  The  bulld- 
ogs were  laid  out  in  various  ways — sometimes  iu  the  form  of  a 
luare  inclosed  by  a  high  wall,  and  sometimes  in  detached  sections. 

I  ^\c\\  mission  was  allotted  a  well-built  church;  and  though  ex- 
^rnally  these  presented  a  rather  rude  ajipearance,  yet  their  inte- 

:>rs  were  finished  witli  considerable  c^re,  and  lavishly  decorated 
far  as  the  circumstances  permitted.    Among  the  pictures  that 


t^fLA 
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ing  Upon  the  church  walls  were  always  to  be  found  two,  repre- 

^uting  respectively  hell  and  paradise.    The  former  depicted  in 

ke  most  vivid  way  the  future  torments  of  the  unregenerate,  and 

proved  a  very  effective  means  of  conversion. 

The  houses  of  the  neophytes  were  usually  a  little  distance 

om  the  mijision  proper,  and  consisted  uf  open  rows  of  little  huts, 

I  lu^'onipanyiiig  sketch  (Fig.  :J)  utTurds  as  good  an  idea  of  these 
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priniitivG  structures  as  is  to  be  found  among  the  m(xlern  mifision 
Indians,  aud  is  quite  primitive.  The  roof  is  coinposewl  of  thick 
branches  (»f  a  kind  i\i  sajie-brush,  and  the  iK)le  wattles  constitut- 
ing its  sides  are  chinked  with  nmd. 

Late  in  mission  history  the  houses  were  built  of  snnHiriwl 
bricks,  and  were  reasonably  conifortuble  habitations,  but  in  tbe 
irly  period  they  were  in^)st  miserable  Hffaii*s.  Vancouver  de- 
"ficribes  Ihem  in  1702,  and  they  were  evidently  nothing  but  tlw 
native  huts,  made  of  willow  saplings  planted  in  the  earth  and 
brought  together  at  the  top,  with  twigs  interwoven  and  with  a 
thatching  of  grass  and  rushes.     Vancouver  says  of  them  :  **  These 


Plo    I  —  Arvon^  H'lr-ir  or  Ml-*in^  Inikans,  ('oaiutila   Valikt»  Saw  I'li.ny  Cottitt. 

miserable  habitations,  each  of  which  Avas  alUittcd  for  the  reei-l 
dence  of  a  whole  family,  were  erected  with  some  degree  of  uni-j 
fortuity,  about  three  or  four  feet  asunder,  in  straight  rows,  leaving  I 
lanes  or  j)assage3  at  right  angles  betwetm  thorn  ;  hut  these  were-«o  j 
abominably  infested  with  every  kind  of  filth  and  nastiness  uisX 

be  rendertMl  nut  less  oflfi^nsive  than  degrading  to  the  hutuao] 
eeies." 

Fig.  -4  shows  the  modem  adobo  houso»  the  use  of  adobe  being] 
introilnred  into  Califomia  by  tli*  tnls. 

Tlie  fact  is,  that  in  the  abort-  \W  the  ^atiitary  conditjonl 

of  tlie  Indians  waa  pireservwl  by  Keadonal  changM  of  r^idenc<^.  or| 
by  l)uruing  the  li  for(»ne   \ 

stitiuus.     They  I'l  v  uever  I' 
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be  rid  either  of  vermin  or  filth,  as  the  idea  of  cleanliness  for 
I  Bake  of  cleanliness  is  foreign  to  the  savage  mind.  Constant 
tdence  iu  one  spot,  under  such  conditions  as  Vancouver  and 
i>thers  described,  had  its  legitimate  eifect  upon  the  healtli  of  the 
neophytes,  as  we  shall  see. 

In  these  luits  lived  the  married  only;  the  unmarried  were 
lomiciled  in  separate  buildings,  usually  directly  under  the  eyes  of 
Ihe  missionaries,  where  they  were  locked  up  at  night,  each  sex 
;)arat«.    The  unmarried  women  also  worked   He])arately,  and 

lys  under  supervision. 
^When  the  missions  were  fii'st  established,  the  good  fathers,  as 
rule,  experienced  little  difliculty  in  securing  converts.     Kind 
Iwonls,  and  the  gifts  the  Indians  received  in  the  shape  of  food  and 
Irlothing,  proved  an  efficient  means  of  conversion,  and  they  were 
|l)aptize<l  in  gratifying  numbers.     Converts  were  encouraged  to 
Ivisit  their  wild  brethren  at  home,  and  by  flattering  accounts  of 
tnission  life  induced  many  to  return  with  them.     As  neophytes 
jrew  scarce,  the  area  from  which  they  were  drawn  was  extended, 
and  a  greater  or  less  numVjor  of  recruits  was  obtained  from  the 
hstant  interior  tribes.     Later,  such    means   proved   unavailing, 
other  and  more  questionable  methods  wei'e  resorted  to.    Upon 
ftne  pret43xt  or  another,  ai-raed  soldiers  and  armed  converts  were 
trnt  out  who  frequently  returned  with  a  goodly  number  of  cap- 
{tkos ;  and,  for  two  reasons,  these  were  mostly  women  and  chil- 
iren :  first,  because  they  were  preferred,  since  the  husbands  fre- 
quently foll()w»Ml  tht-m  into  captivity;  and,  secondly,  because  in 
le  conflicts  which  preceded  the  capture  of  the  wives  and  children 
aany  of   tlie  men  were  killed  and  the  rest  driven   away.     In 
these  conflicts  the  wonmled  appear  to  have  received  little  mercy. 
s3chey  witnessed  the  tragical  issue  of  one  of  these  holiday  ex- 
:!ur3ioaa  by  the  neophytes  of  the  mission  of  San  Jos*^,  and  we  are 
IndeVited  to  him  for  the  details.    An  armed  launch  hatl  been  placed 
in  charge  of  an  alcalde  of  the  mission,  who  while  on  the  trip 
^planned  an  attack  up<m  the  Cosemenes  of  the  San  Joaquin,  either 
directly  for  the  purpose  of  securing  converts  or  in  revenge  for 
some  aggression,     Wliile  in  camp  near  the  village  they  intended 
to  attack,  the  neophyte  party  was  surprised  by  the  Cosemenes, 
ind  thirty-four  were  killed  or  taken  captive.    In  this  case  appar- 
lently  the  alcalde  acted  without  authority,  and  doubtless  without 
Iknowledge  or  connivance  on  the  part  of  the  priests.     However, 
rhen  the  news  nviched  tlie  mission  it  was  thought  necessary  to 
strike  terror  i  n  to  the  victorious  tribe,  aud  acconiiugly  an  expedition 
{was  sent  against  them.     Tlie  result  was  that  forty  men,  women, 
*nd  children  were  killed  and  forty  women  and  children  were  capt- 
ircd  and  brought  hack  to  the  mission.     Thus  the  loss  of  the  con- 
Ferta  was  more  than  made  gootl,  tlie  surrounding  tribes  were  in- 
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>f  Indian  nef)phyto8,  doubtlt»ss  often  with  old  gini<lge8  to  pay  off 
imi  eager  to  find  favor  in  tlie  eyes  of  tlieir  Dinsters,  and  to  claim 
lie  reward  of  theb*  zotil  iu  the  new  faith.  Another  fruitful  <x*ca- 
ion  for  wholesale  capture  was  the  escape  of  converts  to  neigh- 
M>ring  trilws,  and  the  attempt  to  recapture  them  by  armed  force, 
which  are  to  be  added,  of  course,  the  petty  manifestations  of 
iostility  on  the  part  of  the  unconverted  tribes.  Overt  acts  on 
kheir  part  were  followed  by  reprisals,  and  these  always  meant  a 
fresh  supply  of  converts. 

Having  gained  possession  of  their  subjects,  the  next  step  was 
convert  them  to  Cliristiauity — a  process  neither  very  long  nor 
kHous.     Before  baptism  it  was  customary  to  prepare  tlie  candi- 
iates — if  the  term  be  applicable  to  unwilling  captives — by  pre- 
liminary instruction,  which  the  padres  state  never  occupied  less 
than  eight  days.    How  clear  an  insight  into  the  mysteries  of  the 
^^hristiiui  religion  a  pagan  Indian,  fresh  from  tlie  worship  of  liis 
fetiches,  is  likely  to  obtain  in  eight  days  may  be  imagined;  hut 
lie  fathers  declared  that  the  instruction  was  ample.    The  usual 
Eneth<Hl  of  enlightenment  is  thus  detailed  by  Beechey  : 

'*  Immediately  the  Indians  are  brought  to  the  mission  they  are 
placed  under  the  tuition  of  some  of  the  most  enlightened  of  their 
ponntrymen,  who  teach  them  to  repeat  in    Sjianish   the  Lord's 
prayer  and  certain  passages  iu   the  Romish  litany ;  and  also  to 
pross  themselves  properly  on  entering  the  church.    In  a  few  days 
willing  Indian  becomes  a  proficient  in  these  mysteries,  and  suf- 
LTS  liiniself  to  be  baptized  and  duly  initiated  into  the  church. 
^f,  however,  as  it  not  unfrequently  hapi^ens,  any  of  the  captured 
lians  show  a  rejnignance  to  conversion,  it  is  the  practice  to 
iprison  them  for  a  few  days,  and  then  to  allow  them  tu  breathe 
t  little  fresh  air  in  a  walk  round  the  mission  to  observe  the  haj)py 
lode  of  life  of  their  converted  countrymen;  after  whicli  they  are 
\\u  shut  up,  and  thus  continue  to  be  incarcerated  until  they 
edarft  their  rea<iiness  to  renounce  the   religion  of  tlieir   fore- 
fathers."   A  remark  by  Beechey  tliat  he  thought  the  teachers  had 
in  arduous  task,  elicited  from  the  priest  the  reply  that  "they  luwl 
lever  found  any  difficulty;  that  the  Indians  wiM-e  accustomed  to 
shango  their  own  gwls,  and  that  their  conversion  was  in  a  manner 
aahitual  to  them."    This  was  undoubtedly  true,  as  was  evidenced 
by  the  rapidity  with  which  numl>ers  apostatized  in  favor  of  their 
earlier  gods  whenever  occasion  offered. 

Discipline  among  the  converts  was  administered  with  some 

Beverity.     As  was  to  be  ex|)ected,  desertion  and  the  non-perform- 

ince  of  their  religious  duties  were  the  chief  occasions  of  pnnish- 

aent.    A  church-st^rvice  is  thus  descnbed  by  Beechey  (page  367) : 

**  After  the  bell  ha<l  done  tolling,  several  aUjunzils  went  round 

tho  hats  to  see  if  all  tho  Iiuiians  were  at  church;  and  if  tl 
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fniinil  any  loitering  witliiu  them,  they  exercised  with  tolerable 
freedom  a  long  lash,  with  a  broad  thong  at  the  ond  of  it — a  disci- 
pline which  appeared  the  more  tyrannical,  as  th*^  church  was  not 
miflSciently  capacious  for  all  the  attendants,  and  several  sat  upon 
the  steps  without. 

"  The  congregation  was  arranged  on  both  sides  of  the  building, 
[separated  by  a  wide  aisle  passing  along  the  center,  in  which  were 
I  stationed  several  alguazils  with  whips,  canes,  and  goads  to  pre- 
Iservit  silence  and  maintain  order ;  and,  what  seemed  more  diflicult 
1  than  either,  to  keep  the  congregation  in  their  kneeling  posture. 
The  goads  were  better  adapted  to  tins  purpose  than  the  whips,  as 
they  would  reach  a  long  way,  and  inflict  a  sharj)  puncture  with- 
out making  any  noise.     The  imd  of  the  church  was  occupied  by  a 
guard  of  soldiers  under  arms,  with  fixe<l  bayonets — a  precaution 
which   I  suppose  experience  had  taught  the  necessity  of  observ- 
ing."   The  spectacle  presented  of  church  doors  guarded  by  sol- 
diers, and  of  attendants  provided  with  whips  and  goads  to  prick 
the  unwilling  or  ignorant  into  kneeling,  is  certainly  not  a  very 
•wUfying  spectatde  according  to  later  ideas,  and  savors  far  too 
niuch  of  slavery.    Indeed,  the  resemblance  was  suggested  to  moi^e 
I  than  one  eye-witness ;  and  Pt^rouse  finds  in  the  system  an  unhappy 
I  resemblance  to  the  slave  plantations  of  Santo  Domingo.     He  says : 
•*  Willi  pain  we  say  it,  the  resemblance  is  so  perfect  that  we  have 
I  «eeii  men  and  women  in  irons  or  in  the  stocks ;  and  even  the  sound 
^of  the  lash  might  have  struck  our  ears,  that  punishment  being 
lao  admitted,  though  practiced  with  little  severity." 
"Lit  is  not  improbable  that  there  were  occasional  instances  in 
iich  imdue  seventy  was  exercised  in  punishment,  but  it  is  safe 
to  conclude  that  cases  of  actual  cruelty  were  not  common.    When 
such  occurre<l,  it  is  i)robable  that  they  were  the  acts  of  the  sub- 
4>rdirwite  officers  of  the  missions,  who  were  chietiy  Indians,  and 
that  ihoy  were  not  sanctioned  by  the  priests.     Nevertheless,  the 
charge  was  more  than  once  made  by  the  Government  autliorities, 
OtTenders  were  punished  by  fetters,  the  whip,  and  the  stocks,  and 
by  imprisonment.    Estudillo  says  that  the  friars  treated  the  ne- 
ophytes as  their  children,  correcting  them  witli  words,  and  for 
serious  tjffenses  with  from  twelve  to  twenty-five  lashes.    Subse- 
quently the  latter  number  was  the  extreme  limit  fixed  by  author- 
ity, the  implication  being  that  occasionally  at  least  this  number 
had  Ijeen  exceeded.    A  deserter,  says  Laugsdorff,  wjts  bastinadoed, 
and  an  iron  rod  a  foot  or  a  foot  and  a  half  long  was  fastened  to 
one  of  his  feet. 

From  the  very  first  the  fathers  adopted  the  policy  of  compel- 
ling the  neophytes  to  work.     By  this  means  not  only  were  they 
;  instructed  in  certain  useful  occuj)ations  and  kept  out  of  mischief^ 
'  but  by  the  products  of  thtfir  labor  the  missions  were  largely  sup 
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ill  hiirvest-time,  and  that  the  tasks  laid  upon  both  women  and 
aen  wer^  too  heavy,  the  fathers  asserted  that  the  W(>rking  hours 
rere  only  from  four  to  six  hours,  aiul  that  tasks  were  light,  since 
iot  more  than  one  half  the  neopliji^es  worked  at  any  one  time, 
Mng  pxcxis»><l  on  one  pretext  or  another :  and  that  ev^en  when 
r«y  did  work  they  never  worked  hard.  Those  familiar  with  the 
Indians  will  bo  likely  to  accept  the  statements  of  the  mission- 
iries^  since  to  induce  the  average  Indian,  lialf  or  wholly  wild, 
overwork  himsidf  in  steady  toil  would  require  a  much  more 
^vere  regime  than  there  is  any  evidence  was  ever  employed  at 
je  missions. 

P^^rouse  has  left  us  an  account  of  a  day's  routine  at  one  of  the 
liitisinus,  and,  as  the  methods  varied  but  little  at  the  several  estab- 
ishments,  it  will  probably  answer  for  all  :  "  The  Indians,  as  well 
the  missinnaries,  rise  with  the  sun  and  go  to  mass,  which  lasts 
|h«)nt  an  hour.  While  this  i.s  in  progress  the  breakfast  is  j)re- 
tftaretl,  the  favorite  atolr  or  jKittage,  which  consists  of  barley-Hour, 
iie  grain  being  roasted  previously  to  griuding.  It  is  cooked  in 
arge  kettles,  and  is  seasoned  with  neither  suit  nor  butter.  Every 
lotl^ge  or  hut  sends  for  the  allowance  for  all  its  inmates,  which 
1  carried  home  in  one  of  their  large  baskets.  Any  overplus  that 
pmains  is  distributed  among  the  children  as  a  reward  for  good 
»iiavior.  ]>ar(icularly  for  good  lessons  in  the  catechism.  After 
breakfast,  which  lasts  about  three  quarters  of  an  hour,  they  pro- 
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<k1  tr)  their  labors,  either  out  of  doors  or  within.  At  noon  the 
linner  is  announce*!  by  a  bell,  and  the  Indians  quitting  their  work 
|o  and  receive  their  rations  as  at  breakfast-time.    The  mess  now 

[?rved  is  somewhat  of  the  same  kind  as  the  former,  only  varied 
>y  the  atldition  of  maize,  peas,  and  beans ;  it  is  named  pozzoJu 

ifter  dinner  they  return  to  their  work,  from  two  to  four  or  five; 
^fterward  tht.-y  attend  evening  mass,  which  lasts  nearly  an  hour, 
the  day  is  tinished  by  another  supply  of  atole,  as  at  breakfast. 
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In  the  intervals  of  the  meals  and  prayei-s  tlie  Indians  are  of  courw 
variously  employed  according  to  their  trade  or  occupation — tlial  U 
to  say,  either  in  agri<;ultural  labors,  according  to  thfs  swison,  or  tu 
the  store-rooms,  magazines,  and  laboratories  of  the  mi.sisioii.  The 
women  are  much  occupied  in  spinning  and  otlier  little  household 
labors,  the  men  in  combing  wool,  weaving,  melting  tullow,  etc 
One  of  the  principal  occupations  of  the  missions  is  the  nianufacl- 
uring  a  coarse  sort  of  cloth  from  the  wool  of  their  own  shtn^p  fi*r 
the  purpose  of  clothing  the  Indians.  The  gnnding  the  corn  is  luft 
almost  entirely  to  the  women,  and  is  still  performed  by  a  haod* 
mill." 

It  was  a  shrewd  stroke  of  policy  on  the  part  of  the  fathers  to 
allot  the  laborious  work  of  grinding  meal  to  the  women,  in  whose 
hands  it  had  been  from  time  immemorial,  since  the  men  would 
have  stoope<l  to  such  labor  only  by  dint  of  the  strong^est  coercion. 
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With    rcfiTi»nce   to  lint  grinding  of  corn,   LanysdoriT  (U 
learning  that  the  hanil-mill  which  Pcrouse,  out  of  th»?  kimli 
of  his  heart,  left  at  the  San  Carlos  Mission  (17bC).  with  th«  view] 
to  ligliU'u  the  heavy  labor  of  the  mcaling-stoucs.  Wius  n»»t  in  exist- 
Knee,  nnd  that  no  use  had  Ijeeu  iinulu  of  it  aii  a  niufh^l  tti  mauufocl*- 
ure  others,  records  tlie  cunous  fact  that  in  perpetaatiiig  the  ovu  I 
of  the  stoue  grimliiig  process  the  fathf*rs  werr  "••—*•'   ^  ■-  tid- 
tivus  of  iKklicy.    To  ti.Hf  bifcv  own  wtirda,  "As  tin  i'*n| 


and  vom^n  under  their  care  than  they  could  keep  constantly 
employed  the  whole  year,  if  labor  were  too  much  facilitated,  they 
Are  afraid  of  making  them  idle  by  the  introduction  of  mills." 

Kith  the  fathers  the  important  question  was,  not  how  many  con- 
rt«  can  be  well  instructed,  and  by  what  method  can  their  prog- 
ress to  civilization  be  best  facilitated,  but  how  many  can  be  got 
r ether  to  be  baptized  and  eavcjd  from  the  devil.  Not  improve- 
nt  but  conversion  was  their  guiding  motive. 
There  is  no  good  reason  to  believe  that  the  neophytes  were  not 
Well  fod»  though  the  contrary  was  cieserted  by  officials  inimical  to 
;ie  miajfiion  policy.  That  their  fare  lacked  variety  is  probable. 
It  there  was  enough  of  it,  and  it  was  served  three  times  a  day, 
!  Beechey  tells  us,  adding  that  it  consisted  of  "thick  gruel  made 
\  wheat,  Indian  com,  and  sometimes  acorns,  to  which  at  noon  is 
fierally  added  meat." 

That  the  rule  at  the  missions  was  not  all  work  and  no  play  is 
idencod  by  the  fact  that  the  neophytes  were  allowed  to  indulge 
I  their  own  habits  and  customs  s<:)  far,  says  Langsdorff,  as  "they 
not  inconsistent  with  their  new  religion.  In  their  dances, 
&ir  amusements,  their  sports,  their  ornaments,  they  are  freely 
indulged.^  Like  other  Indians,  they  were  gi*eat  gamblers ;  and, 
whether  by  the  tacit  permission  of  the  priests  or  not,  they  in- 
dulged freely  in  the  passion,  chiefly  by  means  of  games  of  their 
invention.    Drunkenness  was  more  or  less  common  among 

The  picture  of  the  California  neophyte  imder  mission  rule  thus 
lied,  while  having  its  dark  side,  is  by  no  means  a  revolting 
ad  at  first  sight  it  might  l>u  supjx)sed  that  the  Indians  un- 
such  a  system  should  be  better  off  and  happier  than  in  their 
inal  condition.    They  were  well  fed,  well  clothed,  if  not  well 
ed ;  their  ta^ks  were  not  heavy,  a  reasonable  amount  of  amuse- 
&nt  was  allowed,  and  they  needed  to  take  no  thought  for  the 
jrrow,  for  everything  was  provided.    While  it  must  be  evident 
at  once  that  such  a  system  could  not  but  prove  an  absolute  failure 
I  regards  the  true  civilization  of  the  Indian,  it  does  not  imme- 
itoly  appear  why  he  should  not  have  been  contented  with  his 
If  he  was  not  contented,  the  fault  lay  with  the  system  or 
Indian,  and  certainly  not  with  the  personal  character  of  the 
ie«ts ;  for,  while  there  were  a  few  black  sheep  among  them,  as  a 
ly  they  represented  a  high  standard  of  benevolence  and  integ- 
All  who  vi  ■'    '   Hie  missions  in  the  early  days  extol  the 
thers  for  the  u  i  spirit  with  which  they  devoted  them- 

\yes  to  what  they  believed  to  be  the  welfare  of  their  subjects 
r  kind-beartednoss.     It  is  doubtful  if  a  purer  and  »mor« 
-et  of  men  over  labored  for  the  good  of  the  heathen  than 
tlio  early  missionaries  of  California.     Having  power  the  most 
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absolute,  in  tlie  main  they  wielded  it  with  modomtion  if 
always  with  discretion ;  and,  if  they  placed  the  ftpirituul  wulf»re 
of  their  children  above  their  earthly  good,  it  wan  due  to  the  tiiiies 
and  their  calling.  It  may  be  added  that  the  same  error  is  too 
often  to  be  discerned  in  missionary  systems  the  world  ovit,  !d 
order  to  Christianize,  the  missionary  should  first  educate. 

The  l>est  proof  of  the  good  character  and  kinduGsa 
fathers  is  to  be  found  in  tlie  fact  that  many  of  the  Be<^*; 
cherished  an  unbounded  affection  for  them,  as  is  Biteatifd  b; 
many  contemporariea  Nevertheless,  from  first  to  last  of  mifsioa 
rnle,  discontent  was  rife  among  the  converts^  and  had  the  missioo 
Indian  possessed  but  a  spark  of  the  courage  which  characU)n2€«{ 
our  Eastern  tribes,  mission  sway  would  have  been  short^livoi 
Imagine  a  body  of  Iroquois  driven  to  church  by  the  wliip,  or 
forced  to  kneel  by  being  punched  with  goads !  The  evideaoos  of 
discontent  appear  in  the  threatened  uprising  at  all  the  miMiotiK 
and  the  actual  revolts  at  several,  by  the  hostile  attitude  of  all  tlid 
jentile  tribes  who  were  brought  into  direct  or  indirect  relation 
rith  the  missions ;  and,  above  all^  by  the  numerous  yearly  deser- 
tions at  every  establishment  The  causes  of  trouble  are  not  far 
to  seek.  In  the  first  place  it  is  evident  that,  call  it  by  what  name 
you  will,  the  neophytes  were  subjected  to  a  state  of  slavery — a 
slavery,  too,  which  galled,  however  mild  the  type,  but  from  which 
they  found  it  exceedingly  difficult  to  escape ;  for,  in  addition  to 
the  aid  of  the  soldiers  in  hunting  renegades,  the  priests  could 
usually  count  upon  the  assistance  of  the  gentile  tribes  to  return 
fugitives.  The  wild  Indians  hated  the  neophytes,  and  the  rula 
among  them  was — once  a  neophyte  always  a  neophyte.  How 
strongly  linked  was  the  chain  which  bound  the  neophyte  appears 
in  the  provision  that,  even  when  liberty  was  given  him  after  tea 
years*  service,  a  portion  of  his  earnings  was  still  claime«l  by  tho 
Church.  The  crops  the  neophytes  were  compelled  to  w>w  ynaro 
sown  mainly  for  the  profit  of  others,  the  harvests  they  roi^Md 
were  not  their  own.  Thus  the  usual  incentives  of  toil  were 
absent.  Though  professedly  regarded  as  a  child  by  the  fathers, 
the  Indian  was  virtually  a  slave. 

The  sudden  breaking  up  of  all  tribal  ties  and  the  snbstitutioa 
of  arbitrary  authority  for  the  independence  of  the  librrty-lovin^ 
Indi^ui,  together  with  the  complete  change  of  life,  must  also  hfB 
been  irksome  and  productive  of  unhappiness. 

Possibly,  however,  the  most  potent  of  all  causes  for  disconl 
is  to  be  ascribed  to  the  fearful  mortality  which  from  the 

st  rago<l  among  the  mission  folds.    Its  sources  are 
l'»BCure,  although  it  is  safe  to  attribute  it  largely  to  wh^;.  .....^  U»^ 

termed  unnatural  conditions  of  life.    It  is  stateil,  and  it  may  WHJ 

lily  believed,  that  when  visited  by  even  trifiing  diaorden  thtt^ 
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became  despondent,  generally  refused  to  be  ministered  to^ 
nSid  often  died  without  apparent   adequate  cause.     The  Indian 
ly  has  much   faith  in  civilized  medical  methods,  and  when 
I7  sick  almost  invariably  prefers  the  ministrations  of  his  own 
j«.    Moreover,  in  the  case  of  the  California  Indians  there  is 
an  to  l>elieve  that  their  want  of  faith  in  the  skill  of  the 
\tva  was  well  founded ;  for  both  Beechey  and  Langsdorff,  dif- 
ing  from  Vancouver,  note  the  astonishing  amount  of  sickness 
long  the  converts,  and  comment  upon  the  lack  of  medicines  and 
ignorance  of  the  fathers  as  medical  advisers. 
Acknowledgments  are  due  to  Hubert  H.  Bancroft,  not  only  for 
,  masa  of  hitherto  unpublished  facts  relating  to  mission  history, 
for  many  statistics  of  baptisms,  births,  deaths,  etc.,  which  he 
culled  from  mission  archives.     These  are  given  by  decades 
'  every  mission.    From  these  it  appears  that  during  the  mission 
piod,  from  1769  to  1834,  an  interval  of  sixty-five  years,  seventy- 
tiioufland  converts  were  baptized  and  sixty-two  thousand 
kths  were  recorded.    An  analysis  of  the  statistics  furnished 
Bancroft  reveals  the  fact  that  the  death-rate  among  the  neo- 
liytcs  was  about  twice  that  of  the  negro  in  this  country,  and  no 
I  than  four  times  as  great  as  the  death-rate  of  the  white  popu- 
lon* 

iAt  DO  time  would  it  appear  that  the  number  of  the  births 
long  the  mission  converts  was  equal  to  the  deaths.    According 
fBandine,the  governor  states,  in  a  report  for  1800,  that  the  num- 
of  deaths  is  almost  double  that  of  births ;  and  again,  in  1815, 
president  of  the  missions  stated  that  there  were  three  deaths 
two  births.    It  was  only  by  peri)etual  drafts  upon  the  sur- 
rounding tribes  that  the  missions  were  sustained  at  alL    The 
high  death-rate  and  small  birth-rate  explain  what  has  become  of 
lHy  California  mission  Indian.    The  former  can  not  be  attributed 
^K)niinary  diseases,  even  when  is  taken  into  account  the  despond- 
^^^■pf  the  Indians  when  sick  and  the  lack  of  proper  medical 
^^^■lent     The   records   show   that   epidemics   of   small-pox, 
meMles,  pulmonary  diseases,  and  intermittent  fever  prevailed  at 
periods*,  and  all  observers  testify  to  the  early  introduction 
ilis  among  the  natives  and  to  its  severe  ravages.    With 
knowledge,  perhaps  it  is  not  necessary  to  inquire  further. 
Ba  are  taken  into  consideration  the  unnatural  herding  togeth- 
largo  numbers  of  Indians  under  the  most  unsanitary  condi- 
B,  practically  without  medicines  and  without  proper  medical 
idance,  the  ordinary  effect  of  disease  being  heightened  by  the 
ion  of  the  patients,  and  then  add  an  epidemic  or  two  of 
of  the  above  diseases,  and  the  probable  result  may  easily  be 
etold.    The  wonder  is,  not  that  the  Indians  died  off  rapidly,  but 
'  &iat  any  of  them  survived. 
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How  many  of  them  actually  did  snrvive  can  not  be  told,  bo{ 
tlie  number  was  relatively  very  small.  The  r!-  ^  '  ~  ' 
tablishment  of  the  missions  was  made  by  tin- 
1S13,  but  it  was  not  carried  into  final  effect  until  1834.  Between 
1820  and  1830  there  was  a  gradual  but  marked  decline  in  mifvion 
prosperity.  In  1834  the  twenty-one  missions  contained  fiftt^en 
thousand  converts ;  but  earlier  than  this  the  constant  dnifl*  upon 
the  native  tribes  had  about  exhausted  the  suppl}',  and  by  1330  no 
more  converts  were  to  be  had  within  reach  of  most  of  the  mi** 
sions.  In  fact,  most  of  the  nativee  had  been  con\*6rted  otit  of  <uc^ 
istence. 

The  wealth  of  the  missions  was  no  mean  dowry  for  tho  survir^j 
ing  neophytes,  for  collectively  they  now  < 
property  one  hundred  and  forty  thousand  » 
horses,  and  one  hundred  and  thirty  thousand  sheep ;  which  totali 
though  reduced  from  previous  years,  will  afford  some  idea  of  thi 
wealth  resulting  from  convert  labor  and  missionary  orerseeii] 
The  missions  had  been  more  successful  in  the  accumulAtion 
property  than  in  civilizing  the  Indians. 

As  has  been  stated,  the  original  plan  of  colonization  cent 
plated  the  Indian  as  a  citizen  in  individual  possession  of  hmi 
each  with  his  share  of  the  accumulated  mission  property,  cor 
ing  of  horses,  cattle,  sheep,  eta  The  experiment  of  givini?-^ 
Indian  his  freedom,  so  long  contemplated,  was  now  ' 
tried.  Tho  fathers,  facing  the  inevitable,  recommcn . 
partial  trial  be  made  first,  as  they  believed  that  tho  Indian  w 
not  ready  for  the  experiment;  and,  indeed,  hnw  was  it  pci 
that  he  should  be  ?  Hnd  the  intention  from  the  very  first  li 
unfit  him  for  independent  existence,  no  better  plan  oonld  IiATe 
been  devised  than  the  one  actually  followed.  E*!  "  *  *  waa 
'not,  except  in  the  necessary  portions  of  the  ritual  'illc 

Church,  and  in  so  far  as  a  certain  number  spoke  Sjiauish,    Civ 
ized  he  certainly  was  not,  since  his  knowledge  of  th«^  "*     *"  h 
^bandry  and  of  the  manual  arts  was  only  sufflcient  to  U; 

to  be  a  producer  under  task-masters.    He  wft«,  in  fact, 
scarcely  of  the  rudimentfi  of  civilization.     In  short,  «t  ^^• 
mission  rule,  the  Indian  was  really  less  capable  of  tal. 
I  himself  than  at  the  beginning :  he  was  found  a  froe  maii — ho 
left  a  dependent. 

Could  the  provisions  of  the  secularization  act  havo  boon 
1  out  gradually  and  '  "ly  by  capable  officorH  at! ' 

ition  of  the  mi  cs,  oven  then  it  may  bt* 

the  intelligence  and  civilized  attainmenta  of  the  Indian  would 
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sion,  in  "which  the  Indian,  as  usual,  was  the  sufferer.  The  vast 
mission  herds  and  flocks  melted  away  ;  the  imjiloments  which  were 
j,....t,  i..,\  fQj.  ^jj0  ug^  Qf  ^Q  Indian  farmers  were  not,  asande, 
:  :iixig;  and,  of  course,  without  domestic  animals  and  with- 

out the  meiina  of  tillage,  the  land  was  of  no  use.  The  Qovem- 
ment,  though  possessing  no  claims  whatever  upon  the  mission 
property,  made  frequent  demands  upon  it,  and,  as  Bancroft  states, 
the  period  from  1830  to  18-12  was  one  of  disaster  in  mission  his- 
tory. The  downward  path  of  the  natives  was  rapid.  Those  who 
obtained  property  sold  it  and  converted  the  proceeds  into  liquor 
and  then  resorted  to  stealing,  to  flight  to  the  wild  tribes,  or  to 
return  to  bondage  under  the  guise  of  servants  in  the  town  or  on 
the  ranches.  In  the  area  between  the  Bay  of  San  Francisco  and 
I.  '  '  -  there  are  to-day  probably  not  one  hundred  Indians. 
<   .  lied  mission  Indians  in  San  Bernardino  and  Los  An- 

geles Counties,  the  last  Indian  report  gives  a  population  of  four 
thousand  three  hundred  and  thirty.  But  very  few  of  these  are 
descendants  of  the  mission  Indians  of  Franciscan  times. 

Such,  in  brief  outline,  is  the  history  of  the  mission  Indians. 

'T^"'y  lived  and  died,  and  their  few  descendants  now  drag  on  a 

rablo  existence  in  out-of-the-way  places,  so  poor  and  barren 

u>  be  beyond  the  covetousness  of  the  whites,  or  live  dependent 
Is  of  the  Government. 


MENTAL  STRAIN. 

Bt  M.   CHARLES   RICUET. 

BOOK  on  mental  over-pressure  has  been  written  by  Madame 
Mauaci^ine  for  the  protection  of  the  men  who  are  to  follow 
A  continuance  of  the  kind  of  life  that  is  now  led  in  the  great 
enters  of  civilization  will  involve  the  risk  of  compromising  the 
yt  of  future  generations.  We  are  going  blindly,  groping,  toward 
a  new  humanity,  to  issue  from  us,  of  which  we  can  not  predict  the 
cLftracter.  This  humanity  is  in  danger  of  being  a  poor  affair  in- 
deed, from  whatever  point  of  view  we  may  regard  the  case,  unless 
we  conduct  otirselves  better.  Madame  Manac^ine  has  undertaken 
toai  '  Mie  present  conditions  of  existence,  physiological  and 
pcyci  d;  to  exhibit  us  to  ourselves  as  we  are;  to  draw  a 

balance-aheet  of  our  mistakes  in  habits  and  education,  for  the 
avoidance  of  a  threatened  decay.    We  owe  her  thanks  for  her 
buerous  and  patient  attempt. 
We  have  no  right  to  be  unconcerned  about  the  future  of  man- 
ad.   We  have  an  account  to  settle  with  the  men  of  coming  ages. 
mu^t  be  careful  for  them.    They  are  worthy  of  our  interest 
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and  forethought,  and  we  shonld  be  very  culpftblo  if  wo  did  not| 
have  some  care  for  the  fate  of  our  gretu  'Mldren, 

The  prominent  characteriBtic  of  li      _  .        'f    whatevwrj 

kind,  is  the  tendency  to  resemble  their  parents,  it  \%  fatal,  irre«| 
sistible,  and  dominant  in  all  biological  laws.  By  herrr'"*  '  " 
quire  this  or  that  trait  of  our  fathers,  whether  it  b*' 
acquired  in  them-  The  consequence  of  this  fact  is  mar]! 
and  has  been  admirably  set  forth  by  M,  Marion  in  his  bir^.^  .*«, 
Moral  Solidarity.  It  is,  that  our  children  will  be  the  same  ai$  wi 
have  been*  They  are  our  image  and  the  faithful  portrait  of  our 
selves.  A  rice  acquired  by  us  will  become  natural  with  thui 
An  accidental  physical  or  moral  blemish,  brought  on  by 
.  faults,  or  errors,  or  carelessness,  will  become  in  them  a  nat 
r "blemish,  and  they  will  transmit  it  to  their  descendants- 

Unless  we  are  now  able  to  preserve  oar  mental  and  bodilj 

forces  intact,  our  grandchildren  will  be  victims  to  onr  foult^l 

They  wouhl  even  have  the  right  to  a  certain  extent  to  call  us  toj 

account  for  our  can^less  conduct.    "What  did  you  do  with 

vigorous  body  and  healthy  and  sturdy  mind  that  were  given  yoc 

f  "by  your  parents  ?  for  it  is  by  your  fault  that  we  are  miserable  and  ^ 

sickly."    The  importance  of  the  question  is  thus  well  ostablLslied. 

Since  the  futxire  depends  on  the  present,  it  is  no  less  than  a  qoot* 

tion  of  the  future  of  men.    This  being  fixed,  the  query  ariM0) 

la  there  mental  overstrain  ?    A  careful  examination  of  the  foctn 

gives  us  occasion  to  answer  aftirmativoly.    In  consequenco  of 

prodigiously  artificial  conditions  of  existence  which  our  ad^ 

-civilization  has  imposed  upon  us,  we  have  greatly  modified 

habitual  and  physiological  life  of  our  organism,    A  cloee  study  i 

the  habits  of  contemi>orary  men,  such  as  the  author  of  thig  1>ook 

Lhas  made,  will  show  that  nothing  is  less  in  agreement  with  a 

flioalthy  vitality  than  the  mode  of  living  of  to-day. 

From  very  early  years  children  are  shut  up  in  work-rooms  fo 
many  hours  with  tiresome  books.    They  have  no  suf*^ 
traction  from  these  l>ooks,  no  better  prospect  of  good  t«  • 
from  them  than  the  hope  of  some  time  passing  an  ea 
complicated,  hard,  and  encyclopedic,  of  a  cotnpa«s 
that  of  the  knowledge  of  the  wisest  man  that  can  b«  imaginecL  1 
pThen,  in  youth  there  are  still  examinations,  st  ■  ^dy, 

Still  Ixxjks,  with  only  the  scantiest  provisioun ivA 

recreation,  except  by  resorting  to  fatiguing  dissipat  Tc 

Lmuch  civilization,  too  much  monta.1  culture,  with  tor-  .r'>' 

rfor  the  i*hysical  part.     Do  wo  forget  that  the  material 
is  the  organ  of  the  mind,  and  that  the  mind  can  not  maintaia 
I  itself  in  an  enfeebled  body?    We-       '     '  "      ilurti 

flater  the  body  will  avengo  Jtflolf.  t^  awaj ' 

impunity  from  the  laws  of  sound  pa}xhoiogkcal  bygiouo.     Tbd 
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le  that  is  not  exercised  becomes  atrophied ;  the  muscle  that 

Kn  too  much  becomes  diseased.    The  mind  that  is  not  exer- 

stl  decays;  the  mind  that  labors  too  much  is  distorted,  and  we 

oh  the  sad  result  of  weakening  the  understanding  by  the  excess 

"oflfti  ^  *   'I  we  subject  it,  of  destroying  the  instrument  we  use, 

Ti     ^  I'Lers  of  the  eighteenth  century  extolled  what  they 

vaguely  called  a  return  to  the  st«.te  of  nature.    They  imagined 

jat  man  was  primarily  a  perfect  being,  and  that,  83  his  intel- 

ctual  and  social  growth  have  gone  on,  he  has  correspondingly 

aerated  and  become  vicious.    Nature  did  well,  they  said,  but 

ization  made  him  wicked.    The  reverse  of  this,  however,  is 

ar  the  truth ;  and  if  we  had  t-o  look  for  types  of  moral  perfec- 

loa,we  should  not  go  among  savage  peoples.    Neither  do  savages 

Kcel  the  civilized  races  in  vigor  and  health  of  body.    But  while 

^e  recognize  that  salvages  are  not  men  whose  bodies  and  minds 

in  a  supreme  condition  of  excellence,  we  have  to  acknowledge 

iat  civilized  man  has  singularly  neglected  his  body,  that  vesture 

which  it  is  necessary  to  attach  some  importance ;  for,  without 

it  veeture,  there  is  no  man. 

It  is  indeed  hard  to  maintain  the  equilibrium  of  body  and 
od.  If  we  should  try  to  lead  an  exclusively  animal  life,  devoted 
eating,  walking,  sleeping,  and  making  love,  we  should  find 
ach  existence  insipid  enough.  We  could  not  maintain  it  if  we 
would,  for  there  are  a  thousand  features  of  our  present  life  that 
we  could  not  eliminate.  But  we  can  and  should  recommend  and 
require  that  a  considerable  place  be  given  to  physical  exercise. 
English  youth,  who  practice  passionately  at  cricket,  cycling,  and 
^ing,  are  at  the  same  time  good  Hellenists,  and  often  excel* 
(mathematicians.  It  is  all  the  better  for  the  mind  to  work,  on 
Ition  that  the  body  is  also  exercised.  A  sovmd  mind  in  a 
body  was  the  ancient  maxim  of  the  school  of  Salerno,  and 
no  better  formula  has  yet  been  found.  Let  us,  then,  have  some 
regard  for  the  well-being  of  the  body.  Let  us  learn  to  keep  our 
luscles  in  full  energy,  to  breathe  the  fresh  and  bracing  aii'  of  the 
suntains  and  the  sea ;  or,  if  these  are  too  far  away,  the  air  of 
fields  around  our  towns.  By  brief  distractions  of  this  kind 
I  will  benefit  the  mind. 

The  sad  thing  about  the  matter  is,  that  it  is  not  so  much  intel- 

c^tnal  labor,  of  which  the  mind  is  capable  of  doing  a  great  deal, 

1  irregularities  in  that  labor,  that  do  the  harm.   We  are  satisfied 

iat  the  great  workers,  who  have  performed  grand  achievements 

renins  or  patience,  owe  their  triumph  less  to  a  temporary  ex- 

iof  labor,  than  to  continuous,  regular,  persevering  work,* 

*  Uttr6,  one  of  the  greatest  workcn  thae  over  were,  paved  his  whole  daj  out  of  door*, 
d  oervr  began  to  work  till  evening,  at  half-past  sercu,  after  dinner,  and  then  atajod  in 
I  Kbnif7»  boot  over  hia  books,  wilhoat  any  relief,  till  about  four  o'clock  in  the  maming. 


'    '■     :....:      -...■•   ziir'   .iT.'  "v   *i  !r.t? 
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(  •  ''•,'.  *"'  '   '-.r'  '.I  »(,'•  .ifjiffi.il  •.vi::<';i  is  half  and  perhaps  a 

'■" " I..!f  ..f  '..u  'Iv*::.    If  thi' animal  suffers  the  angel 

•"  '■    •"       1 1"   I'd'iK    I  ■  /'.!■  th«!  rar*ts  that  do  ni>t  saorifico  their 
'■  ■ '•  '•  •"  '(/''//itf  Iht   /'tffiuhir  Srif  ncf  Mo  fit  hi  tj  from  the  Rt' 
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ANCIENT  AND  MODERN  IDEAS  OF  HELL. 

Bt  FBEDEEIK  a.  FERNA.LD. 

THE  ideA  of  a  place  for  the  punishment  after  death  of  wicked 
men  is  found  in  most,  though  not  all,  of  the  religions  of  the 
present  time  and  of  antiquity.  According  to  some  beliefs,  the 
punishment  is  to  last  forever;  according  to  others,  the  torments 
are  to  continue  only  for  a  time,  and  are  to  result  in  purifying  the 
imprisoned  souls  and  fitting  them  for  heaven.  The  Roman  Cath- 
>lic  religion  has  both  a  purgatory,  or  place  of  temporary  torment, 
.  a  hell,  which  is  everlasting.  No  idea  of  penalty  was  connect- 
Vei  with  the  classic  hades — it  was  simply  an  under-world  where 
Jwelt  all  those  who  had  the  misfortune  to  be  dead,  irrespective  of 
their  conduct  in  life.  The  word  comes  from  the  Greek  adjective 
:"Ai875,  meaning  unseen.  The  English  word  hell  had  also  origi- 
nally the  same  meaning.    It  is  derived  from  the  Teutonic  ba 

whence  also  the  Anglo-Saxon  helan,  to  hide,  "so  that  thdl 
original  sense  is  the  hidden  or  unseen  place"  (Skeat), 

The  conception  of  future  existence  which  lays  claim  to  the 
greatest  antiquity  is  that  of  the  ancient  Egyptians.  According 
the  Egyptian  belief,  if  the  great  judgment  resulted  adversely, 
ae  cuiidemued  soul  is  either  scourged  back  to  the  earth  straight- 
r,  to  live  again  in  the  form  of  a  vile  animal,  as  some  of  the 
blems  appear  to  denote;  or  plunged  into  the  tortures  of  a  hor- 
id  hell  of  fire  and  devils  below,  as  numerous  engravings  set  forth  ; 
ar  driven  into  the  atmosphere,  to  bo  vexed  and  tossod  by  tem- 
"iolently  whirled  in  blasts  and  clouds,  till  its  sins  are  ex- 
1,  and  another  probation  granted  through  a  renewed  exist- 
ence in  human  form."  •  In  his  description  of  the  Ritual  of  the 
Dead,  Ronouf  f  mentions  chapters  in  that  book  intemled  to  secure 
^tbo  soul  against  dangers  in  the  nether  world,  such  as  having  hia 
iiead  cut  off,  dying  the  second  death,  suffering  corruption,  being 
|turned  away  from  his  house,  going  to  the  iievimnt  (an  infema 
lock  for  the  execution  of  the  wicked),  going  hemllong  into  thfi 
cherti-nuiar,  and  eating  or  drinking  filth.  Various  divinities  ar 
invoked  to  save  the  soul  from  that  god  who  feeds  upon  the  ac- 
rurse<1,  from  that  god  who  seizes  upon  souls,  devours  hearts,  and 
Is  upon  carcasses.  These  perils  which  the  good  escape,  saj 
anouf,  sufficiently  show  the  fate  which  the  wicked  must  expoctf 
From  Persia,  also,  we  get  a  religion  of  great  antiquity — Zoro- 
"iwtrianism — which,  in  a  modified  form,  is  held  to-day  by  the  small 

*  irmUni  K  AJgcr,  A  CritiaU  Qiftory  of  tho  Doctrine  of  %  Future  Life,  tontb  odiUon, 
JST8,  p.  108. 

i  Tlic  i:«Ugloo  of  Aadant  Egypt. 
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body  of  Parftis  still  to  be  found  in  Persia  and  India.  Hg 

to  the  Parsi  belief,  the  good  after  death  pass  safely  over  i  ui-  undgo 
Cliincvat,  which  stretches  from  Mount  AlV>orj  up  to  Qarotman« 
the  blissful  realm  of  Ormuzd;  while  the  wicked  fall  from  the 
bridge  into  the  Gulf  of  Duzahk,  which  yawne  beneath,  where  thty 
are  tormented  by  dsevas.  At  the  end  of  the  world,  a  cotnet  will 
fall  upon  the  earth,  causing  a  vast  conflagration,  by  which  tins 
whole  earth  will  be  melted,  and  the  molten  stream  will  pour  down 
into  Duzahlc,  carrying  with  it  the  siimers  who  are  on  earth  at  the 
time.  Here  they  and  the  earlier  comers,  except  those  already 
redeemed  by  the  prayers  of  friends,  will  bum  for  three  days 
and  nights  and  then  thus  purified  will  be  received  into  hearen. 
Afterward  all  the  dflovas,  and  even  the  arch-fiend  Ahriman,  will 
liave  their  evil  burned  away  and  will  also  enter  the  abode  of 
light. 

The  Laws  of  Manu,  one  of  the  early  sacred  books  of  Brahman- 
ism,  names  twenty-one  hells.  Punishments  for  different  sins  are, 
to  be  reborn  into  one  of  these  hells,  or  to  return  to  earth  as  a  beg- 
gar, cripple,  or  leper,  or  in  the  form  of  a  rat,  a  snake,  or  a  lonae, 
the  penalty  being  in  each  case  appropriate  to  the  crime.  Pun- 
ishment need  not  be  endless  for  any  one,  as  each  succewrivo  life 
is  a  new  probation,  in  which  righteousness  wina  adnii»^hic'ti  t<]  a. 
higher  stage  of  existence. 

In  Buddhism,  which  is  one  of  the  religions  of  Chin 
state  religion  of  Thil>?t  and  other  countries  of  eastern  A 
punishment  is  pro\ided  for  in  a  great  hell,  comprising  a  .- 
of  one  hundred  and  thirty-six  lesser  hells.    The  tormentii  of  t  rn.K*? 
hells  are  depicted  in  many  Buddliist  books  and  paintin.^s. 
much  detail  and  vividness. 

-  The  punishmcnta  recortiwl  in  the  Jade  Record  and  other  v.  'rl.-  . 
mcnt  gWe  frightful  picturca  of  thr  torture  of  bad  men  ;  in  miii:/  ttu<-L 
tbc^^e  aro  represented  by  fimall  fignrcft,  and  in  otliere  by  life-»Izv  ituagikih  i(«&  at* 
grouBd  to  powder,  the  duHt  boootuinj^  antis  tleos^  and  Ilco;  prrtlcd  la  i  cnortir, 
and  moFhed  to  jolly  in  iron  mortars;  cbopped  In  slicoawitb  a  knife  and  liack^d  to 
pi<3cv4  wiUi  IiAtchots;  the  tongue  of  deceit  and  lying  puJIcd  out;  nwn  ««nailar; 
the  hones  and  flesh  cmelied  by  falling  mountnini ;  women  cart  into  a  Uk«  ofbloed ; 
oroestng  tlie  narrow  bridge  and  falling  among  !*  *  '  oU 

for  thow  wlio  WttBte  rice;  drunkards  with  the  cm  ,  .daj 

quack  itb  bonds  and  feet  ti^d,  and  a  larg«  itivuv 

Judge  :i  ring  hot  drinks;  a  man  going  into  the  mil:  <>it, 

the  logs  sticking  oat,  ond  a  dog  eoming  out  below  in  the  traniimigratkin;  a  h«af< 
1«M  ghost  pulling  Idn  murdorer  to  judgment ;  diiN!inlH>we]vil,  tuw^d  on  a  LIU  cl 
knivM:  east  on  a  lake  of  lee ;  chatued  to  a  red-hot  cylinder :  Iron  dnnirc^m,  dark 
n^  <■  fire  wit'  '  with  bnm 
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for  tho  two  other  religious  of  Chiiia>  Confucianism  tells 

ing  wbatev.       '       ;  ^irnent  after  this  life,  while  Taonism 

a  theory  of  i  -h  like  that  of  Brahmanism. 

The  Jews  in  Old  Testament  times  had  no  idea  of  a  helL    There 

,o  mention  of  punishment  after  death   in  the  teachings  of 

«,  nor  is  this  doctrine  taught  by  the  prophets.     Tlie  word 

ol,  which  is  translated  by  hell  in  the  King  James  version  of 

e  Bible,  meant  8ini])ly  the  abode  of  the  dead,  and  corresponded 

the  Greek  hades,  used  in  the  New  Testament  and  other  Greek  ^ 

tings.    Gloomy  and  repulsive  ideas  were  associated  with  sheol, 

imilar  to  those  wo  connect  with  death  and  the  grave,  but  it  was 

e  dostination  of  good  and  bad  alike,  and  not  a  place  of  punish- 

ent,*    The  troubles  which  the  wicked  and  the  enemies  of  the 

ewB  were  threatened  with  by  the  prophets   pertained  to   this 

orld.    They  were  pain,  disease,  loss  of  possessions  and  kindred, 

*  of  neighbors,  death,  and  indignities  to  the  dead  body, 

5  I  of  sheol  first  became  modified  aftor  the  Persian  captivity. 

he  place  was  divided  into  two  parts,  which  were  separated  only 

th©  width  of  a  thread.    One  of  these   divisions  was  for  the 

,  awaiting  resurrection,  and  was  called  Paradise  ;  the  other,  set 

apart  for  the  wicked,  was  called  Gehenna.     This  latter  designa- 

ion  means  "the  valley  of  the  son  of  Hinnom,"  and  was  originally 

,e  name  of  a  gorge  outside  of  Jerusalem  in  which  the  Jews  had 

ticed  the  fiery  worship  of  Moloch,  and  where  afterward  offal 

Irom  the  city  and  the  bodies  of  criminals  were  thrown,  to  be  con- 

Bumwl  by  the  fires  always  kept  burning  there.    The  idea  of  Oe- 

L>nna  as  a  j)laco  of  future  punishment  had  appeared  in  rabbini- 

\  theology  and  become  quite  detailed  a  century  or  more  before 

Christ.    Hell  was  represented  as  having  special  apartments  for 

different  kinds  of  torment.    One  place,  from  its  darkness,  waa 

called  "  Night  of  Horrors."     The  fire  of  Gehenna  was  said  to  have 

been  kindled  on  the  evening  of  the  first  Sabbath,  and  would  never 

be  extinguished. t    A  Talmudic  writer,  quoted  by  Alger,J  says: 

There  are  in  hell  seven  abodes,  in  each  abode  seven  thousand 

verns,  in  each  cavern  seven  thousand  clefts,  in  each  cleft  seven 

ousand  scorpions ;  each  scorpion  has  seven  limbs,  and  on  each 

b  are  seven  thousand  barrels  of  gall.    There  are  also  in  hell 

ven  rivers  of  rankest  poison,  so  deadly  that  if  one  touches  it  he 


At  tho  coming  of  Christ,  there  were  three  chief  sects  among 
*^  ".    The  Pharisees,  who  were  by  far  the  most  numerous, 

-i  that  sinners  were  kept  forever  in  a  prison  in  the  under- 
rid  ;  the  Essenes  believed  that  the  vicious  suffered  eternal  pun- 


*  SchaiF-IIerBog,  KocTclopfcdia  of  Ilellglotta  Knowledge,  ardcia  n»t1. 

%  BuDBge,  Htfltory  of  Uio  Jews,  lib.  ir,  csp.  80.  \  Ftttore  Life,  p.  509. 


49» 


THE  POPULAR  SCIENCE  MONTULr. 


ishment  in  a  dark,  cold  plnco ;  ftiul  i'  ho 

soul  (lied  with  the  body.  The  first  tlii'.»vr.^.i  l...  i*  ^^  v..',-  ^^  .i^.^^tm 
o<;cur  in  the  teachings  of  Jesus.  There  are  three  words  i«  ilw 
New  Testament  which  were  translated  by  hell  in  the  K  iw 

Bible :  hadeSy  meaning  the  same  as  elsewhere  in  Greek  i. .re; , 

Oehenna,  which  was  properly  the  hell  of  Hebrew  conception,  luid 
is  uniformly  so  rendered  in  the  revised  version;   and  To 
use^l  only  once  {2  Peter,  iii,  4),  which  is  the  regular  Greek  w* 
the  place  of  punishment  after  death.*    The  place  of  faiurv  pan-j 
ishment   represented   in  Christ's   teachings   is   a  region  of  firo; 
*"  Whosoever  shall  say.  Thou   fool,    shall  bo   in   danger   of  the 
hell  of  fire"  (Matt,  v,  22,  revised  version) ;  the  fire  is  to  be  eter- 
nal and  unquenchable :  "It  xb  good  for  thee  to  enter  into  life | 
maimed,  rather  than  ha\ing  thy  two  hands  to  go  into  hell,  into  the 
unquencliable  fire,,  .  .  where  their  worm  dieth  not,  and  the  fire  I 
is    not  quenched"  (Mark   ii,  43,  48;    see    also  Matt,  xviii,   8),f 
In  Revelation"  St.  John  informs  us  what  fuel  is  to  support  ihej 
unquenchable  fire:  "If  any  man  worshipeth  the  beast  and  hisj 
imago,  ,  .  .  he  shall  be  tormented  with  fire  and  brimstone  in  thol 
presence  of  the  holy  angels,  and  in  the  presence  of  the  Lamb:] 
and  the  smoke  of  their  torment  goeth  up  forever  and  ever;  and] 
thoy  have  no  rest  day  and  night"  (Rev.  xiv,  9-11).    In  anotherl 
passage  it  is  revealed  concerning  various  kinds  of  sinners  the 
"tlieir  part  shall  be  in  the  lake  that  burneth  with  fire        '  "    Im- 
stone:  which  is  the  second  death"  (Rev.  xxi,  8).    Thiadt  viwl 

intended  to  last  unchanged  for  all  time*  for  we  find  in  ihv  laM 
chapter  the  statemeat  that,  if  any  man  shall  add  to  or  take  fmin 
the  words  of  this  book,  he  shall  sulTer  all  the  torments  and  loeo 
all  the  rewards  which  are  written  in  this  prophecy  (RoY,  Judi, 
18,  19). 

The  religion  of  Islam  is  characterized  by  lack  of  ori^UAllty; 
id  the  Mohammedan  hell  contains  nothing  but  *  ule  va- 

iations  of  the  Gehenna  of  the  Jews.    To  the  man  ......    ::sobeya 

the  precepts  of  the  Koran  it  is  promised  that "  Qod  shall  cast  him 
into  hell-fire  ;  he  shall  remain  therein  forever."  f  Fi*  '  *  is 
written ;  "  Verily,  those  who  disbelieve  our  signs,  we  v  ] :  ly 

cast  to  be  broiled  in  hell-fire ;  so  often  as  their  skins  shall  be  well 
burned,  we  will    '        '  '    r  skins  in       '  '        '    ymay 

t^te  the  shar]Ki  rOil  is  th  tiapter 

iv).    The  physical  pain  of  fire,  applied  in  variou!^  w&yst  is  alau  the 
staple  of  the  following  tormeut«;  "Tl:  ■'  "^   •  believe  not  shall  i 
have  garments  of  fire  fitted  to  them ;  bol  u»r  shall  be  poured  \ 

on  their  headjj;  their  bowels  shall  bo  d  iw 

tlieir  skins;  and  they  shall  be  bt^at-en  w,..,  i,.... .  <~  .-m  *,.  .*     ^  .    " 


*  Selaff  tkiaflc.  arid.,  Idem. 


f  Tb«  Koma,  B4l«'i  timiuUUua,  ctetrtf>r  1r. 
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Br  xxii).  Thoee  men  who  are  sent  to  tLe  left  hand  on  the  judg- 
lent-day  **  shall  dwell  amid  burniug  winds  and  scalding  water, 
_ander  the  shade  of  a  black  smoke,  neither  cool  nor  agreeable." 
'shall  surely  eat  of  the  fruit  of  the  tree  of  cd-Znkktmi,^  and 
riall  fill  your  bellies  therewith;  and  ye  shall  drink  there  only 
filing  water." 

In  the  Greek  mythology,  which  was  copied  by  the  Romans,  the 
lace  of  future  punishment  is  called  Tartarus.  The  universe  is 
Erpreseuted  in  the  poetry  of  Homer  and  Hesiod  as  a  hollow  globe, 
livided  by  the  flat  earth.  In  the  top  of  the  upper  hemisphere  was 
)lympas,  the  home  of  the  gods ;  in  the  hemisphere  beneath  the 
irth  was  hades,  the  abode  of  all  the  dead ;  and  in  its  lowest  depths 
f  Tartarus.  An  anvil  would  be  nine  days  and  nights  in  falling 
Olympus  to  the  earth  ;  nine  days  and  nights  from  the  earth 
the  bottom  of  Tartarus.  "Around  it,  moreover,  a  brazen  fence 
[been  forged ;  and  about  it  Night  is  poured  in  three  rows."  f  In 
irus  there  is  darkness,  and  the  air  has  no  motion.  It  was  at 
lis  time  regarded  as  the  place  of  punishment  for  the  Titans,  who 
rebelled  against  the  powers  of  Olympus.  Later  the  poets 
to  speak  of  mortals  who  had  offended  the  gods,  or  had 
1)000  unjust  to  their  fellow-men,  being  sent  there  after  death. 
LJ^-ometheus,  who  was  guilty  of  overreaching  Zeus,  was  punished 
^By  being  chained  to  a  rock»  part  of  the  time  on  earth  and  i>art  in 
^B&rtarus.  An  eagle  devoured  his  liver  every  day,  and  it  was  re- 
^^lewed  every  night.J  Ixion,  who  had  been  treacherous  to  Zeus, 
was  chained  by  the  hands  and  feet  to  a  wheel,  which  is  described 
M  winged  or  fiery,  and  said  to  have  rolled  perpetually  in  the  air. 
le  is  further  said  to  have  been  scourged  and  compelled  to  ex- 
laim, "  Benefactors  should  be  honored."  J 

isyphus  is  represented    by  different   authors  as  gnilty  of 
chery  of  various  kinds.     "His  wickedness  during  life  was 
Bverely  punished  in  the  lower  world,  where  he  had  to  roll  up 
ige  marble  block,  which,  a,s  soon  as  it  reached  the  top, 
Med  down  again.'*!    Tantalus  was  a  wealthy  king,  who 
ivulged  the  secrets  of  Zeus.    "The  goils  punished  him  by  placing 
Sm  in  the  nethor  world  in  the  midst  of  a  lake,  but  rendering  it 
ipoesible  for  him  to  drink  when  he  was  thirsty,  the  water  always 
withdrawing  when  he  stooped.    Branches  laden  with  fruit,  more- 
ls hung  over  his  head,  but  when  ho  stretched  out  his  hand  to 
the  fruit  the  branches  withdrew.    Over  his  head  there  was 
ided  a  huge  rock,  ever  threatening  to  crush  him."t    The 
lides,  or  fifty  daughters  of  Danaus,  all  but  one  of  whom  in 


*  A  tliomv  tret  with  a  fruit  like  tn  ftlinoodf  but  extrcmolv  btttcr  (Sale). 

f  Be«i<Ml,  Tfceogonf. 

X  StaUh,  DitftiouKi?  of  Greek  and  Roouui  Btograpb^  and  U^rUiotog?. 
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obotlience  to  their  father  killed  their  husbands  on  their  wedding* 
^flight,  were  punished  in  Tartarus  by  being  compelled  ovc!rla6t- 
'^E^y  to  pour  water  into  a  sieve.- 
The  idea  of  Tartarus  becomes  more  definite  in  later  c 
r-writings.    Hades  was  divided  into  Elysium,  or  the  region  of  da* 
which  was  the  abode  of  the  good,  and  Tartarus,  the  region 
light,  which  was  the  destination  of  the  wicked.    Virgil  dastcri 
rartarufi  in  telling  of  the  descent  of  -tineas  to  the  under-world 
visit  his  father  (^neid,  vi,  6-48-627).    It  ia  in  the  form  of  a  pi 
inclosed  with  a  triple  walL    Phlegethon.a  H      "  .  nuhi 

by  the  walls,  whirling  great  rocks  along  ii^  le  h\X\ 

Ebte  is  swung  between  columns  of  adamant  and  from  an  iron 
3wer.  Tifliphone,  with  her  bloody  robe  tucked  up  around  her, 
ratches  the  vestibule  night  and  day.  The  great  chasm  is  twice 
as  deep  as  from  earth  up  to  heaven.  Groans  are  heard  issuing 
from  the  place,  and  the  strokes  of  cruel  lashes,  the  grating  of  iron, 
and  tho  clatiking  of  chains.  Rhadamanthus  judges  the  spirits  on 
their  arrival,  and  they  are  then  turned  over  to  the  Furies  for  ap- 
propriate punishments,  of  which  the  torments  of  Ixion^  Bisyphos^ 
and  a  few  others  are  given  as  examples. 

According  to  the  Scandinavian  mythology,  all  who  die  bravel 
in  battle  are  snatched  away  to  Valhalla,  Odin's  magnificent  ban- 
quet-hall in  the  sky.  Those  who,  after  lives  of  ignoble  labor  or 
inglorious  ease,  die  of  sickness,  descend  to  a  cold  n' 
cavern  beneath  the  ground,  called  Niflheim — i.  a,  the  n 
This  abode  is  ruled  by  the  goddess  of  death,  whose  name  ia  Uel 
The  place  of  torment  for  reprobates  is  Nastrond,  deeper  aoder< 
ground  than  Niflheim,  and  far  toward  the  frigid  north.  This  ffrim 
prison  is  described  in  the  following  passage  from  the  Prose  Cdda» 
written  in  Iceland  in  the  thirteenth  century :  "  In  Nastrond  thoro 
is  a  vast  and  direful  structure  with  doors  that  face  the  north.  It 
is  formed  entirely  of  the  backs  of  serpents,  wattled  together  like 
wicker-work.  But  the  serpents'  heads  are  turned  toward  the  \n* 
side  of  the  hrdl,  and  continually  vomit  forth  floods  of  venom,  in 
which  wade  all  those  who  commit  murder  or  who  forswtiAr  them* 
selves/' ♦  According  to  the  Voluspa,  a  poem  of  earlier  d^i**..  tho 
evil-doers  in  Nastrond  are  also  gnawe<l  by  the  dragon  .■• 

The  fathers  of  the  Christian  Church  .  H'  taught  ih^  txiat- 

ence  of  a  hell  of  mat^»rial  fire  and  bru  Alger  f  giveA  as 

their  belief  that  at  the  resurrection  the  damned  "  were  to  be  ban- 
shod  forever  to  a  fiery  hell  in  the  wm  '   the  ear t:    '^ 
pndure  nncomproheuded   agonies,  botn        ,     oal  an^^. 
without  any  respite,  without  any  end*"    The  strict  '  y  vnlh 
which  these  doctrines  were  held  is  strikingly  showti  m  oirome'A 


( 


*  PinMc  Bdda,  chapter  Ifl. 


f  ]\uun  Life,  p^  401. 
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lesfl  question;  *'  If  tho  dead  be  not  raised  with  flesh  and  bones, 
>w  can  the  damned,  after  the  judgment,  gnash  their  teeth  in 
_  b11  ?  **  "  Origen,  who  was  a  Platonist,  and  a  heretic  on  many 
points,"  says  Alger,*  ''was  severely  condemned  for  saying  that 
tlie  fire  of  hell  was  inward  and  of  the  conscience  rather  than  out- 
ward and  of  the  body."  Tertullian  says,  "  The  damned  bum 
irrually  without  consuming,  as  the  volcanoes,  which  are  vents 
:>xn  the  stored  subterranean  fire  of  hell,  burn  forever  without 
waiting.*' f  These  words  point  also  to  the  belief,  noted  above, 
lat  hell  was  located  under  the  earth. 

In  the  middle  ages  the  Christian  conception  of  hell  became 
lore  detailed  and  more  terrible.    The  details  can  be  found  not 
ily  in  the  books  of  the  period,  but  they  were  favorite  subjects 
ar  minicle-plays  and  for  works  of  art,  especially  for  the  pict- 
res,  carvings,  and  painted  windows  with  which  cathedrals  wore 
■horned.    The  monks  of  the  period  produced  an  extensive  litera- 
ture of  visions  describing  the  torments  of  helL    In  these  visions, 
according  to  Lecky — 

The  devil  was  represented  bound  by  rod-hot  chains  on  ft  boming  gridiron  In 
^«  oenter  of  bell.  The  Bcreams  of  h\a  Dover-cnding  agonj  made  ItB  rafters  to 
and  ;  but  his  bandfl  were  free,  and  with  thcsd  he  seized  the  loet  eools,  orashed 
like  ifrapee  againet  his  teeth,  aud  then  drew  them  by  hia  breath  down  tho 
»ry  cavern  of  bis  throat.  Demoos  with  hooks  of  red-hot  iron  plnngod  sonla 
Stematelj  into  fire  und  ice.  8omo  of  the  lu»t  were  hung  Qp  by  their  tongues, 
others  were  bawd  asunder,  othors  gnawed  by  serpents,  others  beaten  together  on 
an  anrll  and  welded  into  a  single  mass^  others  boiled  and  then  gtrainsd  through 
A  cloth,  others  twined  in  the  erobracea  of  demons  whose  limbs  were  of  flame, 
Tbo  &r«  of  earth,  it  was  said,  was  bot  a  picture  of  that  of  helL  Tho  latter  was 
ao  iznmiMLsurably  more  intense  that  it  alone  could  be  called  reaLJ 

By  far  the  most  elaborate  description  of  the  punishments  of 
mers  which  the  middle  ages  produced  is  that  of  Dante,  whose 
femo  combines  the  torments  of  the  classical  Tartarus  and  the 
lorrors  of  the  Christian  hell.  In  this  poem,  which  was  written 
sat  1300,  the  author  represents  himself  as  being  conducted 
irough  the  infernal  regions  by  Virgih  Within  the  gates  of  hell, 
it  before  crossing  the  river  Acheron,  the  visitors  found  those 
^ho  had  lived  "  withouten  infamy  or  praise,"  and  angels  who  had 
een  neither  faithful  nor  rebellious,  but  only  selfish.  They  "  were 
naked  and  were  stung  exceedingly  by  gad-flies  and  by  hornets 
&t  were  there."  •  Beyond  Acheron  were  found  the  great  ones 
old,  whoso  sin  was  lack  of  baptism.  These  were  "  only  so  far 
punished  that  without  hope  we  live  on  in  desire"  (iv,  41,  42). 
In  the  third  circle,  rain,  snow,  and  hail  constantly  poured  down 

•  Fittare  Life,  p.  aiO.  f  Apologia,  cxp.  47,  48. 

X  Hi<^toi7  of  European  Morals,  Tol.  U,  pp.  tab,  23(k 

"  Diviae  Corned/ ;  Inferno,  Caato  III,  lines  66,  dO,  LoDgf«tlow*f  tnuuUtion. 
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upon  the  miry  earth  (vi,  10-12) — a  truly  dismal  abode.    Pur 
on  a  group  of  the  damned  are  confined  in  tomhs  made  as  he 
flames  ag  iron  need  be  for  any  art    Whenever  a  soul  is  cast  into 
another  circle  it  sprouts  like  a  seed,  and  grows  into  a  tree.    Tb< 
Haq^ies  then  cause  it  pain  by  feeding  upon  its  leaves  (xiii,  1>9-1^ 
Soon  a  drove  of  sinners  was  met,  followed  by  "  homed  dot 
with  great  scourges,  who  cruelly  wore   beating   *" 
(xviii,  35,  36),    In  one  place  were  a  lot  of  holes  in  t 
in  each  of  which  a  transgressor  was  stuck  head  downward,  i 
.as  far  as  the  calf,  while  the  soles  of  his  feet  were  '  with  a" 

easy  flame  (xix,  13-30).    In  another  place  was  a  i  Ijciiljng 

pitch  in  which  souls  were  immersed,  while  demons  stood  round 
and  kept  them  under  the  surface  with  gaffs  (xii,  !»■  """'     Anc 
group  of  lost  ones  had  their  hands  bound  with  .-  ,wl 

were  also  biting  and  stinging  their  bodies  (xxiv,  i'-t-ytt),    Otl 
were  driven  round  a  ring,  whore  each  time  they  passed  a  At 
would  cut  them  open  so  that  their  bowels  hung  out,  and 
wound  would  close  again  while  they  were   making  the 
circuit  (xxviii,  32—43).    In  one  of  the  inner  circles,  ii  from 
hospitals, "  all  the  diseases  in  one  moat  wore  gathore<l,  such  * 
it  hero,  and  such  a  stench  came  from  it,  as  from  putrescent  limbe" 
is  wont  to  issue "(xxix,  49-51).     Its  denizens  were  scratching, 
scabs  from  their  sores  as  a  knife  takes  the  scales  off  a  fish. 

The  punishments  increase  in  severity  with  the  descent  to  the] 
inner  and  smaller  circles  of  the  vast  amphitheatre.    In  the  ninth] 
and  last  circle,  where  traitors  are  punished,  there  is  an  ice-bound.! 
ake,  into  which  the  perfidious  ones  are  frozen.    "  The  emperor  of 
ihe  kingdom  dolorous  from  his  mid-breast  forth  issued  from  the 
ice."    He  is  supergigantic  in  size,  and  has  thi'eo  faces  on  his  head. 
In  each  mouth  he  crunches  a  sinner,  but  "To  him  in  front  the  J 
biting  was  as  naught  unto  the  clawing,  for  sometimes  the  spine ■ 
utterly  stripped  of  all  the  skin  remained"  (xxxiv,  65-60).     The  ~ 
three  arch-traitors  distinguished  by  these  supreme  torment^i  wt.r» 
Brutus,  Cassius,  and,  the  one  in  front,  Judas. 

The  reformers  made  little  change  in  the         ^      -al 
tion  of  hell.    Calvin  writes:  "Forever  harass  ^    \ 

1-enipest,  they  shall  feel  themselves  torn  asunder  by  an 
r    '       '  ^xedand  penetrated  by  mortal    *' 

'  1  s  of  God,  and  broken  by  the  "^  • 

so  that  to  sink  into  any  gulfs  would  be  more  tolerable  thi 
tand  for  a  I  '  '    '^    v  terrors." 

The  char  :  ity  of  the  Puritans  finds  trv^  scopi»  iaj 

tho  depiction  of  hell's  torments.    Their  groat  poet   Milton  d 
scribes  tho  place  in  tho  first  and  soi*ond  books  of  Paradise 
Satan  and  his  host  are  cast  into  it  ^  thoru  to  dwell  in  odam&n 
chains  and  penal  fire.^ 
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**  A  dun^ceon  horrible,  on  all  sides  roaud. 
As  one  grent  famace  flamed ;  yet  from  those  flnnief 
No  light,  bat  rather  darkness  yistble'*  (i,  61-68). 

is  swept  ty  "a  fiery  deluge,  fed  with  ever-burning  sulphur  un- 
osumed."  Besides  a  burning  lake,  it  contains  land  or  "firm 
brimstone" — that  is," if  it  were  land  that  ever  burned  with  solid. 
as  the  lake  with  liquid  fire."  From  a  hiU  on  this  land  is  dug  ore 
of  gold  and  other  metals,  which  furnish  the  building  materials 
for  the  magnificent  palace  Pandemonium,  the  high  capital  of 
a  and  his  peers.  In  the  second  book  are  mentioned  "  four 
rnal  rivers,  that  disgorge  into  the  burning  lake  their  baleful 
ms."  Far  away  was  Letho,  the  river  of  oblivion,  and  "  beyond 
is  flood  a  frozen  continent  lies  dark  and  wild,  beat  with  per- 
ftual  storms  of  whirlwind  and  dire  hail."  Thither  at  intervals 
all  the  damned  are  brought  to  be  tormented  by  extremes  of  heat 
and  cold  (ii,  697-601).  When  Satan,  starting  out  to  discover  the 
earth,  reaches  the  bounds  of  hell,  he  finds  "  thrice  threefold  the 
gates — three  folds  were  brass,  three  iron,  three  of  adamantine 
rock;  impenetrable,  impaled  with  circling  fire,  yet  unconsumed." 
The  teaching  of  the  Church  of  England  in  Milton's  time  did 
not  differ  much  from  that  of  the  Dissenters.  Jeremy  Taylor 
devotes  two  chapters  to  deliberately  recounting  the  most  atrocious 
cruelties  recorded  in  history,  and  asserts  that  they  will  be  sxir- 
pa«66d  by  the  tortures  in  store  for  the  wicked.  A  few  instances 
will  suffice : 

AJfiZftodor,  the  son  of  Hjrcanns,  cansed  eight  hnndred  to  be  crncifled,  stid 
bile  they  were  jet  olive  caused  their  wives  aod  children  to  be  morderod  before 
cir  eyos,  that  so  they  might  not  die  once,  but  many  deaths.  This  rigor  shall 
be  vanting  in  hell.  .  .  .  Mezentins  tied  a  living  body  to  the  dead  until  the 
Dtreflod  exhalations  of  the  dead  had  killed  the  living.  .  .  .  What  is  this  in  respect 
hell,  whcQ  each  body  of  the  damned  is  more  loathsome  and  unsavory  than  a 
nllllon  of  dead  dogs?  .  .  .  We  are  amazed  to  think  of  the  inhnnianity  of  Phalaris, 
vho  roasted  tncn  alive  in  his  braien  bull.  That  was  a  joy  in  respect  of  that  fire 
of  boll.  .  .  .  The  torment  .  .  ,  comprises  as  many  torments  as  the  body  of  man 
Has  Joint*,  sinews,  arteriea,  etc.,  being  caused  by  that  penetrating  and  real  fire  of 
vfaieh  this  temporal  fire  is  but  a  painted  fire.* 

The  Puritans  in  America  were  no  less  emphatic  in  their  depic- 
of  hell  than  the  parent  stock  in  England.  Many  are  the 
in  the  sermons  of  that  stanch  New  England  divine, 
Jonathan  Edwards,  devoted  to  setting  forth  the  agonies  of  eternal 
punishment.  The  following  extract  is  typical  not  only  of  Ed- 
wards, but  also  of  his  contemporaries: 

Imagine  yourself  to  be  cast  into  a  fiery  oven,  or  a  great  Aircaoe^  where  your 
p«iD  would  be  aa  much  greater  than  that  occasioned  by  accidentally  touching  a 


THE  POPULAR  SCIENCE 


oal  of  flre  aa  tbe  heat  is  greater.    Imapae  &Ibo  thAt  jotir  re  to  lie  tte«1 

tioT  &  qaorter  of  an  hoar,  full  of  fir«v  and  all  the  vbilc  i^\.  .  ^...u  Mbse;  wbitf 
horror  wonld  70a  feel  at  tbe  ontnnoe  of  racb  %  fareace!  and  bow  long  weaM 
^ihAt  qnarter  of  on  hoar  seem  to  joal  And,  aft^r  you  Lftd  cntlared  it  for  otte 
Dtnato.  bow  ovenboiihxig  would  it  be  to  joa  to  Ihiok  thnl  von  bod  to  eodara  it 
tbe  other  fourteou!  i^ut  what  would  be  the  effect  on  toot  soul  if  jou  ka«w  voaj 
mtut  lie  tbert.',  euduriog  that  torment  to  tbo  full,  fur  tweotj-four  buurv!  Jiad 
how  much  grc&lcr  would  bo  ibe  efifeoL  if  jrou  knew  yon  m\xtX  (mdure  it  for  a  whoSa  ^ 
jearl  And  how  vasUj  groat4>r  »tU1  if  you  knew  joa  rouvt  oodore  It  for  a  tbo«- 
«and  years  f  Oh,  thou,  how^  wonld  joar  hearts  sink  if  30a  knew  that  jon  amt 
bi'ftr  it  for  ever  and  ever! — that  there  woaM  be  no  end! — tb-;  .  ilBo 

luiltioDS  of  uges,  yonr  torment  woold  be  do  nearer  to  an  end.  :>:  a  1 

Diver  ebould  be  dt^lirered !     But  jour  torment  in  bell  will  be  iuiu^cuacljr 
Nan  tbie  illustration  ropreaenta.* 

Among  primitive  peoples  in  various  parts  of  the  world,  a^ 
rariety  of  notions  in  regard  to  future  punishment  have  pr 
vailed.  The  African  tribes  which  have  not  been  afTeeted 
Mohammedan  or  Christian  influence,  although  they  may  bi^UeYttj 
in  future  rewards  and  punishments,  generally  hnx'©  no  idem 
definite  places  for  he-aven  and  hell.  The  Kamtchadales  also  liav*^ 
no  hell.  Of  the  American  peoples,  the  ancient  Mexicans  aflBrm^I 
that  the  wicked  went  to  Mictlan,  a  dismal  cavern  within  th« 
earth.  The  Peruvian  hell  was  also  in  the  earth,  and  there  the 
reprobate  must  endure  centuries  of  toil  and  anguish.  The  Eskimo 
believe  that  hell  is  among  the  rocks,  ice,  monsters,  «  log 

waters  of  the  sea.  All  souls  must  go  down  into  it,  bu.  ....  „Jod 
pass  deeper  to  a  more  peaceful  abode.  The  American  Indians 
have  no  idea  of  a  place  of  future  torment  ♦*>  it  has 

l>*:M»n  derived  from  white  missionaries.    *'  The  ^ .  .  :'  of  tha 

tribes  of  the  United  States,"  says  Brinton,t  "was  well  expressed 
in  the  reply  of  Esau  Ha  jo,  groat  medal  chief  n    '  V      '      the 

Creek  Nation  in  the  National  Council,  to  the  qi  red 

people  believe  in  a  future  state  of  rewards  and  punishments  n 
'  Wo  have  an  opinion  that  those  who  have  V  ^  -  -  1  well  an^  t«k«n^ 
under  tho  care  of  Esaugetuh  Emisee,  and  si^  and  that  thow  i 

who  have  behaved  ill  are  left  to  shift  for  themselves;  and 
there  is  no  other  punishment.*** 

No  writer  since  ancient  Egyptian  times  has  given  such  a 
ailed  theory  nf  the  future  life  as  Swedenbofg.  In  his  book 
leaven  and  HoU,  originally  published  in  1758,  he  says  that  pun^ 
ishments  in  hell  are  manifold;  the  moro  cunnini^  and  maliirnant 
of  the  damnpfl  dominper  over  the  simpler.     TK 

hoU  are  deathly  and  dreadful:  some  are  blacL, 

disfigured  with  pimples,  wartji,  and  nicer?;  some  hare  no  fa 
only  a  hairy  or  l>ony  surface.     The  "  infernal  heat  is  turned  int< 
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I  cold  when  heat  from  heftven  flows  in,  and  then  the  infernal 
jitants  shiver  Jike  those  who  are  seized  with  a  cold  fever," 
The  hells  are  everywhere — under  mountains,  rocks,  plains,  and 
valleys.     In  the  milder  hells  there  appear  to  be  cities  of  rude 
huts;  in  the  huts  are  infernal  sijirits,  engaged  in  continual  quar- 
rels, enmities,  blows,  and  fightings;  in  the  streets  and  lanes  rob- 
eries  and  depredations  are  committed.     In  other  hells  there  are 
an^sts,  or  deserts,  or  raggc<l  rocks,  or  ruins  as  of  burned  cities. 
Christian  preachers  and  writers  of  the  present  time  do  not 
as  to  the  nature  of  hell's  torments.      Many  of  them  are 
ing  to  attach  a  figurative  meaning  to  the  biblical  descrip- 
ions  of  hell,  and  seem  as  loath  as  their  predecessors  were  eager 
dwell  upon  the  subject.    In  the  Fortnightly  Review  for  Janu- 
1870,  Lionel  A.  ToUemache  says,  "  The  wiser  among  us  are 
ring  to  drop  hell  out  of  the  Bible  as  qxiietly,  and  about  as  logi- 
f,  as  we  already  contrive  to  disregard  the  plain  texts  forbid- 
|ing  Christians  to  go  to  law,  and  Christian  women  to  plait  their 
ir."    Canon  Parrar,  in  a  series  of  sermons,  has  emphatically 
clared  his  disbelief  in  a  hell  of  material  and  everlasting  fire* 
Tliat  widely  known  book  Letters  from   Hell  describes  the 
place  of  torment  as  a  country  where  the  wicked  are  impelled  to 
Dntinually  follow  the  same  pursuits  as  in  life  ;  whatever  they 
wish  for  is  at  once  provided,  amusements  of  all  sorts  are  indulged 
1,  but  everything  is  empty  and  unreal,  they  are  possessed  by  a 
instant  hunger  for  pleasure  which  is  never  satisfied,  tormented 
memories  of  their  lives  on  earth,  driven  from  one  thing  to  an- 
Br  to  escape  threatened  misery,  always  on  the  verge  of  despair, 
never  by  their  feverish  activity  achieving  even  forgetfulness. 
The  Roman  Catholic  Church  now,  as  always,  holds  that  there 
maU^T\a.\  torments  in  hell.    The  idea  of  hell  which  prevailed 
irope  in  the  middle  ages  was  that  taught  by  the  Catholic 
lurch,  which  was  practically  the  only  form  of  Christianity  at 
lat  time.    An  extremely  realistic    picture  of  hell  is  drawn  in  a 
Catholic  tract,  by  the  Rev.  J.  Fumiss,  C.  8.  S.  R.,  published  not 
ang  ago,  with  high  ecclesiastical  indorsement,  "for  children  and 
»ung  persons"  in   England  and  America.     It  is  entitled   The 
Jight  of  Hell,  and  describes  little  children  turning  and  twisting 
"in  rwl-hot  ovens,  and  screaming  to  come  out. 

Tlie  following  statement  of  Catholic  doctrine  concerning  hell 
is  abridged  from  A  Catholic  Dictionary,  by  Addis  and  Arnold. 
Hell  may  be  defined  as  the  place  and  state  in  which  the  devils 
and  such  human  beings  as  die  in  enmity  with  God  suffer  eternal 
torments.  Theologians  divide  the  punishments  of  the  damned 
pT  '  ;  '  loRgi  and  that  of  sense.  The  former  is  the  deprivation 
11  of  God.  The  devils  and  disemlx>died  spirits  of  the 
>  BoSer  from  material  fire.    The  lost  are  afflicted  also  by 
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"  the  worm  which  never  dies'' — L  a,  by  the  anguish  of  remc 
they  are  doomed  to  endure  the  society  of  othere  reprobate 
themselves,  and  they  know  that  all  hope  is  over.    After  the  resnr 
rcction  the  body  also  is  subject  to  torment.     It  is  certai 
ia  a  definite  place,  but  uncertain  where.    Many  of  the  k-*-^ 
theologians  have  held  that  it  is  in  the  center  of  the  earth.    Ori^ 
and  some  who  followed  him  have  thought  that  the  i 
of  the  wicked  would  not  be  eternal,  but  a  council  hua  <! 
the  punishment  of  hell  lasts  forever, 

Mr.  C.  H.  Spurgeon,  the  celebrated  English  Baptist,  aays,  iiT 
Brmon  on  The  Resurrection  of  the  Dead : 

Ttiere  is  a  re&t  fire  in  hell — a  fire  exactly  like  that  which  we  hare  oo  < 
except  that  it  will  tortare  without  ooosuining.     When  thou  (iio«t  ihf  aottl  will  b«" 
tormonred  alone  in  bell ;  bat  at  the  da;  of  jnd^ent  thy  body  aliall  )oIb  thf 
60ul,  Hod  then  thou  wilt  have  twin  hells,  body  and  aoul  Cogetlior,  each  brluafal  of 
pmt) ;  thy  soul  eweatiog  in  its  inmost  pore*  dropn  of  blood,  and  thy  body,  frMi, 
head  to  foot,  suffuaed  with  agony;  oot  only  oonacieoce,  jadgment,  memory,  i 
tormented,  but  thy  head  tonnoni^d  with  racking  pain,  thine  ejroa  starting  1 
their  sockets  with  aiffhte  of  blood  and  woe;  tbine  eara  turmcnted  with  be 
noiaea;  thy  heart  beating  high  with  fever;  tliy  pulse  rattling  at  an  •  •  r%t4 

io  agony;  tJiy  limba  cracking  in  the  fire,  and  yet  onbnmed;  thv-  in  aj 

Teasel  of  hot  oil,  pained,  yet  ondeatroyed. 

Heine's  Roisebilder  contains  a  witty  caricature  of  the  ortho-| 
dox  hell,  in  which  his  satirical  genius  has  free  play. 

The  Presbyterian  Confession  of  Faith  teaches  that  the  puulMb* 
mentof  sin  shall  be  separation  from  God,  "and  most  grievous 
torments  of  soul  and  body,  without  intermission,  in  hell-firo  for- 
ever." 

That  Unknown  Country,  a  large  octavo  volume  pi  :  iii| 

1889,  contains  fifty  chapters,  each  contributed  by  a  liw..^  iue< 
logian  as  his  views  concerning  punisbment  after  death.  The 
statements  contain  little  description  of  the  torments  of  hell;  theyl 
arc  devoted  mainly  to  discussing  whether  or  no  any  of  the  con*| 
demned  can  shorten  their  terra  of  pxmishment  by  ro|>entanco  after! 
dejith,  and  whether  hell  may  not  end  with  either  i'  '  &a)va*| 

tion  or  annihilation  of  all  the  wicked.    In  this  booK  p  Fow- 

ler, of  the  Metho<list  Episcopal  Church,  aaya  that  the  popu 
conception  of  holl  should  be  fri    '  '  '        '  'V  »  bo 

correct.     Rev.  Chauncey  Giles  v  to 

an  asylum  for  the  incurably  insane.    Kev.  Edward  Evert^t  Hale| 
iys,  "No  Unitarian  supposes  that  life  after  death  is  limited  ia 
Itny  way,  so  that  one  place  in  the  universe  can  be  mapped  off 
heaven,  and  another  place  mappe<l  off  as  hell."    Dr.  A.  A,  Miner 
(Universalist)  maint  '■     *>t;it  "pn^^^^  —  rit  aftor  dejith  f-  '^ 
Kins  of  this  life  is  no  i  in  tbo  ;  God."    C,  W,  i 

ard,  minister  in  the  Fnouds*  Church,  Chicago,  ftaya,  "  Haavuh 
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p^  and  hades  is  a  place/'  and  calls  the  modem  idea  of  hell 
fstical,  superspiritual  view."     Mr.  Talmage,  of  Brooklyn 
fterian),  asks :  "  What  is  the  use  of  explaining  away  a  fur- 
I  of  fire,  when  Gk>d  says  there  is  one  ?  .  .  .  I  am  not  opposed 
^ying  it  may  be  figurative ;  but  I  know  very  well  that  if  it  is 
!  fire  it  is  something  as  severe  as  fire.  .  .  .  God  says  it  is  fire, 
,  a  furnace  of  fire.     Besides  that,  1  do  not  know  that  it  is  figu- 
iTe,    It  may  be  literal.    The  Bible  sixteen  times  says  it  is  fire." 
;  H.  W.  Thomas,  pastor  of  the  People's  Church,  Chicago,  says 
there  is  now  a  tacit  admission  on  the  part  of  even  the  ortho- 
churches  that  "  the  teachings  of  the  past  on  this  subject  are 
1  wholly  true,  and  that,  in  some  respects  at  least,  they  have  to 
modified  or  abandoned*" 

'The  proprietor  of  a  great  foundry  in  Germany,"  says  Alger, 

thile  he  talked  one  day  with  a  workman  who  was  feeding  a 

re,  accidentally  stepped  back,  and  fell  headlong  into  a  vat 

^molten  iron.    The  thought  of  what  happened  then  horrifies 

imagination.    Yet  it  was  all  over  in  two  or  three  seconds. 

the  individual  instance  by  unnumbered  millions,  stretch 

y  to  temporal  infinity,  and  we  confront  the  orthodox  idea 

11,"  •    Mr.  Alger  maintains  that  the  doctrine  of  a  local  hell, 

r^arded  and  smoking  dungeon  of  the  damned,  ought  not  to  be 

rded  as  a  truth  contained  in  a  revelation  from  God,  because 

&fl  plainly  proved  by  historic  evidence  to  be  a  part  of  the  my- 

blogy  of  the  world,  a  natural  product  of  the  poetic  imagina- 

of  ignorant  and  superstitious  men.| 
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TE  discoveries  have  very  recently  been  made  in  the  starry 
heavens  which  must  be  regarded,  not  only  in  what  they  are 
themselves,  but  also  on  account  of  the  way  in  which  they 
made,  as  among  the  most  interesting  of  scientific  events.    It 
IS,  in  fact,  like  a  contradiction   to  say  that  astronomers  in 
jpe  and  America  have  been  able  to  determine  the  velocity  of 
1,  size,  and  weight  of  stars  that  are  not  visible  in  any  tele- 
5,  and  which  no  telescope  to  be  made  in  the  future,  no  matter 
great  its  power  may  be,  will  be  able  to  show.    The  new  sci- 
il  -  ^  -  -  the  peculiar  property  that  it  recognizes  mutual  rela- 
i  objects  apparently  lying  far  from  one  another,  con- 
fctd  with  one  another  phenomena  which  appear  to  have  no  com- 
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mon  measure,  and  draws  fine  lines  of  connection  between 

^and  sky.    One  of  these  lines  was  drawn  stmic  thii '  -^  ago  m 

pectrum  analysis ;  and  by  its  aid  man  has  risfin  in  i  >  »  remoto 

worlds,  and  has  sounded  their  physical  and  chemical  constilntioiL 
The  same  spectrum  analysis  has  now  again  <    '  ' 
triumph — a  victory  which  might  have  been   i 
time  for  which  did  not  seom  yet  to  have  come. 

Every  one  is  acquainted  with  the  spectrum  which  wo  see  when 
ray  of  sunlight  coming  through  a  narrow  opening  paesea  throu^'h' 
a  prism.    With  the  aid  of  suitable  instruments  there  can  also  bo 

I  seen  in  this  spectrum  a  considerable  number  of  dark  cross-lines ; 

^and  science  has  shown  that  these  lines  are  caused  by  the  presence 
of  certain  simple  bodies  or  elements,  including  iron,  hydrogen,  *>• 
dium,  etc.  When  we  examine  the  light  of  the  st«'irs  through  lho« 
instruments,  wo  shall  perceive  that  in  their  spectrums  too  the  dark 
lines  denoting  these  elements  are  present.  On  this  is  founded  tlid 
ch^^mistry  of  the  stars,  for  which  we  are  wholly  indebted  to  flpeo- 
trum  analysis.  The  situation  of  the  dark  lines  in  the  spectrtun 
unchangeable,  or  else  we  would  not  be  able  to  conclude  from 
respecting  the  elements  represented  there.  The  unchangeaU 
character  persists,  however,  only  when  the  source  of  light  ifi  at  rest 
as  to  the  observer.  If  the  shining  bfxly  we  are  regarding  is  going 
away  from  us  very  rapidly,  the  dark  lines  incline  to  shift  tbeni 
selves  slightly  toward  the  re<l  end  of  the  spectrum;  while,  if  it 

approaching  us  with  great  rapidity,  they  slide  over  t' -*  th 

violet.    Without  stoj)ping  to  explain  the  causes  of  the  .-  ,  wa- 

aay  remark  that  it  is  very  small  even  with  the  groatoRt  vii 
former  observers  could  hardly  recognize  it  with  certainty,  I  -_ . 
their  instruments  were  not  delicate  enough  to  reveal  such  b 
changes.    Gradually  makers  have  succeeded  in  Cf)n8tructing  ST 
struments  that  will  show  the  changes  with  certainty.     At  th« 
Greenwich  Observatory',  where  observations  of  this  kind  ha' 
en  carried  on  for  several  years,  the  motions  in  space  of  sev* 
irs  have  been  ascertained  with  the  lielp  of  the  spectroMOi 
It  has  thus  been  found  that  the  clear-shining  Capella  is 
from  the  earth  at  the  rate  of  twenty-seven  English  i 
and  that  the  brilliant  star  Vega  in  Lyra  is  approa* 
rate  of  thirty-foxir  miles  a  second.     As  such  observations 
with  infinitesimally  small  raagiutudos,  they  are  n*  -^  ■  .—  t..  ^. 
difficult  and  precarious.     It  has  been  found,  by  iu 
the  Astnjphysical  Observatory  In  Potsdam,  thai  much  more 

I  tain  results  art^  obtained  if  the  8j)eotrum8  of  the  stars  arr*  •  • 

raphed  and  the  measurements  of  the  lines  nro  inn»]n  aft 
on  the  pictures.    These  results  have  ^ 
pliotographic  roHoarches  at  the  Ctembr 
Amenca;  and  thu«  the  spectrographic 
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rliopea.    With  this  explanation  we  are  prepared  to  understand 
rt-aui  discoveries  that  have  been  made  at  Potsdam  and 

L'he  bright  star  Mizar  in  the  Great  Bear  is  known  to  all.  It  is 
in  the  telescope  into  two  stars,  the  bright  star  being  ac- 
ied  by  a  dimmer  one,  which  is  evidently  a  satellite,  but  pos- 
a  period  of  revolution  of  about  two  thousand  years.  The 
ctnimof  the  principal  star  has  been  photographed  several  times 
CO  1887  at  the  Cambridge  Observatory,  Mass.,  and  the  photo- 
phs  have  been  carefully  studied  by  Mias  A.  C.  Maury,  a  niece  of 
celebrated  Dr.  Draper,  The  curious  fact  has  been  brought  out 
t  one  of  the  photographed  dark  lines  appears,  at  times,  as  if  it 
I  split  into  two  fine  linos.  The  doubling  ap|>ears  in  the  photo- 
phs  of  May  29, 1887,  and  of  May  17  and  :<!7,uud  August  :iS,  18H0. 
other  photographs  the  lines  appear  washed  out,  as  if  they  con- 
kdof  two  lines,  yet  not  quite  separated ;  while  on  still  others 
^PFftppear  clearly  defined.  On  making  up  the  registers  of 
J  times  when  the  lines  presented  their  different  appearances, 
kit  found  that  they  appeared  double  at  intervals  of  fifty- 
0Vays,  washed  out  a  few  days  before  and  afterward,  and 
ither  times  single  and  sbarp.  By  way  of  test  the  time  was 
dieted  when  they  should  appear  double  again,  and  they  came 
true  to  the  forecast.  The  other  lines  in  the  spectrum  of 
lar  are  not  very  sharp,  and  some  of  them  are  very  faint.  Care- 
examinations  have  shown  that  those  few  sharp  lines  also  ap- 
r  somewhat  washed  and  broader  when  the  first  line  is  doubled, 
le  the  faint  lines  are  at  the  same  time  very  hard  to  see.  The 
Sanation  of  these  variations,  according  to  Prof.  Pickering,  Di- 
tor  of  the  Cambridge  Observatory,  lies  in  the  supposition  that 
chief  star  Mizar  is  itself  a  double  star,  whose  components  re- 
ve  around  one  another  in  one  hundred  and  four  days,  but  are 
1  so  close  together  that  no  telescope  can  separate  them.  They 
>ear  even  in  the  most  powerful  telescope  only  as  a  single  round 
;  When  one  of  the  two  stars  is  moving  toward  the  earth,  all  the 
s  in  its  spectrum  are  pushed  toward  the  blue  end ;  at  the  same 
e  the  second  star,  since  both  participate  in  the  revolution,  must 
l^ceding  from  the  earth,  and  the  lines  of  its  spectrum  are  pushed 
ard  the  red  end.  As  soon,  again,  as  the  motion  of  the  stars  is 
pendicular  to  a  line  drawn  to  the  earth,  all  the  lines  will  have 
r  normal  jmsition,  and  mutually  cover  one  another ;  they  will 
>Bar  singlp  and  distinct.  The  amount  of  the  motion  is  calcu- 
hI,  from  the  extent  of  the  doubling,  at  a  hundred  English  miles 
second  ;  from  the  period  of  revolution  of  one  hundred  and  four 
rs,  thn  circumferon('e  of  the  orbit  is  deduced  t-o  be  f)00,000,000 
glLsh  miles,  and  the  distance  of  the  two  stars  apart  143,000,000 
es,  or  about  the  distance  of  the  planet  Mars  from  the  sun,    Tho 


4 


THE  POPULAR  SCIENCS  MONTHLY. 


period  of  revolution  <»f  Mars  is  six  hundred  and  etighty-aeven  daya^ 
and  would  be  less  if  the  mass  or  weight  of  our  sun  was  greater. 
We  can  hence  calculate  how  many  times  greater  thiin  the  maas  iif 
the  Bun  must  he  the  mass  of  the  two  stars  of  MizAr  for  the  revo- 
lution to  bo  accomplished  in  one  hundred  and  four  daya.  The 
result  is  forty  times  the  mass  of  the  sun.  So  tliis  little  point  of 
light  which  Mizar  in  the  Oreat  Bear  appears  to  the  eye  ia  tbe 
equivalent  of  forty  of  our  suns. 

Before  the  news  of  this  astonishing  discovery  made  at  Cam* 
bridge  had  reached  Europe,  a  similar  investigation  made  at  Um 
Potsdam  Observatory  was  publishe^l.  It  was  directed  to  the  star 
Algol  in  the  head  of  Me<.lusa,  This  star  has  been  known  for  morv 
than  two  hundred  years  to  be  variable  in  brightness.  It  aliines 
for  two  days  and  a  half  with  a  steady  white  light,  then  loMB 
brightness  for  about  four  hours  and  a  half,  recovers  during 
about  four  hours  and  a  half,  and  then  continues  steady  again 
for  two  days  and  a  half.  The  changes  go  on  with  great  re^- 
larity,  and  it  has  been  believed  for  the  last  hundred  ^tat 

Algol  is  attended  by  a  double  star  revolving  around  it,  ._  .  _ich 
it  is  concealed  from  the  earth  at  regular  intervals,  depending  on 
the  period  of  its  revolution.  The  periodical  decrease  of  brill- 
iancy is  similar  in  its  nature  and  cause  to  an  eclipse  of  the  snn, 
when  the  dark  moon  is  interposed  between  it  and  t^e  e&rUt  Boi 
probable  as  this  belief  was,  the  fact  had  not  Lr  '  ivionstratad. 
A  complete  solution  has  been  obtained  by  bj  li   analjsifc 

Prof.  Vogel,  of  the  Astrophysical  Observatory  in  Potadam,  aad 
his  fellow-worker.  Dr.  Scheiner,  have  taken  photographs  of  the 
spectrum  of  Algol  and  c^irefully  measured  the  dark  lines.  It  haa 
thus  been  ascertained  that  these  lines  move  toward  Uie  red  before 
the  star  appears  at  its  weakest,  toward  the  ^'iolet  after  that  mo- 
ment ;  or,  in  other  words,  that  Algol  is  receding  from  the  sun  in 
the  first  half  of  its  change,  approaching  it  in  the  second  half.  This 
would  necessarily  occur  if  the  star  was  describing  an  orbit  around 
a  dark  body  which  should  periodically  conceal  it  for  a  time  from 
our  view.  The  rate  of  motion  of  Algol  is  tweuty-threo  iSngUsh 
miles  in  a  second,  and  its  period  of  revolution  is  two  daya,  twonty 
hours,  and  forty-nine  minutes ;  whence  the  circxunferenoe  of  ita 
orbit  and  the  distance  apart  of  the  centers  of  tli*  '  bij 

computed  as  was  done  in  the  case  of  Mizar.    Tli-  i  tO< 

be  less  than  d,000,(M)O  English  miles,  a  small  enough  distance  for  two 
so  large  bodies.    From  1]i  m1  of  the  light-cl  i  ^i     ,.^ 

locity  of  the  motion  we  t ;  the  diameter  of  ar 

to  be  920,000  and  of  its  dark  companion  750,000  i  -«c 

The  two  bodies  which  form  the  Algol  system  are  ^si^n  mniij  oa 
large  aa  our  sun,  the  diamel<er  of  the»un  being  taken  at  750,000 
miles,  but  their  toUd  mass  is  only  about  two  thirda  the  maas  ofi 
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B  smu  We  have,  says  Prof.  Vogel,  to  think  of  these  two  bodies 
^kurrotmded  by  exteusive  atmospheres,  and  that  that  of  the 
Hkcipal  b(xly,  or  Algol  itself  especially,  must  possess  considerable 
ftamiiiating  power.  Under  certain  presuppositions,  the  height  of 
his  atmospheru  is  estimated  at  216,000  English  miles,  and  that  of 
he  atmosphere  of  its  dark  companion  at  168,000  miles.  The  small- 
et  int-erval  between  the  atmospheres  of  the  two  bodies  will  thus 
»  1,600,000  English  miles,  or  less  than  can  be  found  in  our  solar 
ystem.  It  is  not  easy,  as  Prof,  Vogd  suggests,  to  conceive  two 
wxiies  so  near  of  nearly  equal  size,  one  of  which  is  in  the  highest 
flow  of  heat,  and  the  other  in  a  condition  of  far-advanced  cooling. 
Jut  the  facts  of  observation  lead  to  this  conclusion,  aud  in  science 
■pts  constitute  the  highest  and  ultimate  authority,  before  which 
Perything  must  yield.  Thus,  we  learn  from  the  remarkable  dis- 
■overies  in  Potsdam  and  Cambridge  that  the  world-order  we  meet 
n  our  solar  system  does  not  reign  throughout  the  kingdom  of  the 
ijcod  stars,  but  that  other  relations  come  in  which  are  quit^  dif- 
erent  from  those  under  which  we  live. — Translated  for  ilte  Popti- 
cience  Monthly  from  Daheinu 


fOLUTION  AND  THE  DISTRIBUTION  OF  ANIMALS.' 

Bt  DAVID  STAKE  JOBDAN, 
raxaiDSiv  or  nut  nnrxBunr  or  xxviAStA, 

ras  lately  called  to  examine  a  specially  interesting  problem  in 
geographical  distribution,  that  of  the  dispersion  of  fishes  in 
j  Yellowstone  Park.  This  region  is  a  high  volcanic  plateau, 
aod  by  the  filling  of  a  mountain  basin  with  a  vast  deposit  of 
Sra.  The  streams  of  the  park  are  for  the  most  part  among  the 
^oldest  and  clearest  of  the  Rocky  Mountains,  and  apparently  in 
ivery  way  suitable  for  the  growth  of  trout  All  the  hot  springs 
»f  thij  great  Geyser  basin  are  not  sufficient  to  warm  the  waters 
tf  the  Fire-hole  River.  Yet,  with  the  exception  of  the  Yellow- 
tone  itself,  all  these  streams  are  destitute  of  fish-life.  A  reason 
or  this  is  ai)parent  in  the  fact  that  the  plateau  is  fringed  with 
ataracts  which  no  fish  can  ascend.  Each  stream  has  a  cafioa 
tud  waterfall  near  the  point  where  it  exchanges  the  hard  bed  of 
Ma  for  the  softer  rock  below.  80  the  best  of  trout-streams,  for 
^area  of  fifteen  hundred  square  miles,  are  left  without  trout, 
^ocaase  their  natural  inhabitants  can  not  get  to  them. 

On  the  theory  that  each  species  occupies  those  places  best 

*  Aa  ftddiru  detirer«d  before  the  Chicago  tnstitato,  Is  a  course  on  the  Testimooj  of 
Ciao«t  in  regu^d  to  Evolution. 


'"^ffffFyr*"- 


suit^  to  its  life,  this  fact  woxild  represent  u  gniit  ovemght  onl 
the  part  of  Mother  Nature.  But  with  this  is  the  curious  fact  Umlj 
the  Yellowstone  itself,  both  above  and  below  its  fiUift,  iif  wrlll 
stocked  with  trout  and  with  no  other  hsh«  This  \a  an  anonudy  | 
of  distribution,  but  this  anomaly  disappears  when  wo  exaxiiin0| 
the  continental  divide  as  it  appears  at  tbe  head  of  Uie  Yelloi 
stone.    Atone  point,  the  Two-Ocean  Pass,  only  ji^  '.Uil 

v(  a  mile  of  wet  mea<iow  and  marsh  separates  the  »:. ^    < ,  the] 

Yellowstone  from  that  of  the  Columbia,     From  the  Columbiaj 
iie  Yellowstone  has  therefore  received  its  trouU    No  d-  ■  -T]r| 

rWomaly  of  distribution  would  become  perfectly  simpl 
only  know  all  the  facts  which  bear  on  the  case. 

In  my  studies  of  the  fishes  of  America  I  have  had  oocaaion  ^ 
especially  investigate  the  barriers  to  their  distribution, and  the] 
relative  value  of  these  as  limiting  the  range  of  tho  differ<*Dtj 
forms. 

In  general  we  may  say  that,  with  rare  exceptions,  in  all  waierel 
not  absolutely  uninhabitable,  there  are  fishes.  The  proceeaevof] 
natural  selection  have  given  to  each  kind  of  river  or  l:t^-^ 
of  fishes  adapted  to  the  conditions  of  life  which  ob 
There  is  no  state  of  water,  of  bottom,  of  depth,  of  8pew.l  ui  cnr-| 
rent,  but  finds  some  species  with  characters  adjusted  to  it.  Each} 
of  these  species  has  an  ascertainable  range  of  didtributioDrani| 
within  this  range  we  may  be  reasonably  certain  to  find  it  in  anj 
suitable  waters,  , 

But  every  species  has  beyond  question  some  sort  of  limit  to  it 
distribution,  some  barrier  which  it  has  U' 
years  of  its  existence.  That  this  is  true  i 
we  compare  the  fauna  of  widely  separated  rivara.  Thna  Uie 
Sacramento,  Hudson,  St.  Johns,  and  Rio  Grande  have  not  a  ainglc 
species  common  to  any  two  of  them.  None  of  them  has  any  i 
cies  peculiar  to  itself,  and  each  one  shares  the  greater  part  of  its 
fauna  with  tho  water-basins  nearest  to  it. 

"With  the  shore  fi Hhea,  as  with  other  water  animals,  the 
riers  are  primarily  the  heights  of  the  land  and  the  depth*  of  the 
aea — physical  obstacles  not  to  bo  crossed.     Next  in  iuij""-'  ■ 
the  barrier  of  climate.    With  some  forms  of  life  this  i  it<*, 

for  the  palm  and  the  banana  are  the  index  of  tho  toi  w$ 

the  dwarf  birch  and  reindeer  moss  are  the  index  of  i-  ..p-id. 
"  Plants,"  says  Dr.  Gray,  *'  are  the  thermomoteni  of  tho  a^cs  bj 
which  climatic  extremes  and  climates  in  ' 
urcHi."  In  many  groups  anatomical  chara* 
found  or  of  longer  standing  than  are  the  adaptations  to  bmi 
cold.  IT  :  •  ' 
than  ani 
by  greater  abnndauce  of  individmils.     Barriers  leas  important 
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those  of  climate  arise  from  external  surroundinga — from 

sncG  of  means  of  defense,  from  character  of  food,  of  air,  of 

fcter,  and  the  presence  of  various  enemies.      These  conditions 

in  their  importance  with  each  group  of  animals,  yet  appar- 

tly  the  least  of  them  may  be  able  to  limit  the  range  of  species. 

limit  the  range  is  the  first  step  toward  extinction,  for  to  cease 

advance  is  to  retreat.    Adverse  conditions  may  invade  even 

I  heart  of  its  distribution,  causing  reduction  of  numbers,  which, 

long  continued,  must  mean  rarity  and   final  extermination. 

tinction  comes  to  those  species  we  call  rare,  and  its  advent 

st  be  unnoticed.     Circumstances  become  unfavorable  to  the 

awth  or  reproduction  of  some  animal.    Its  numbers  are  reduced 

it  is  rare — it  is  gone. 

The  air  in  Indiana  but  a  few  years  since  was  dark  with  the 

lea  of  passenger  pigeons  at  the  time  of  their  fall  migrations. 

be  advance  of  a  tree-destroying,  pigeon-shooting  civilization  has 

le  steadily  on,  and  now  who  has  seen  a  passenger  pigeon  ?    I 

ive  seen  them,  and  I  have  a  skin  or  two  in  my  collection,  but 

bird  I  knew  as  filling  the  trees  in  my  boyhood  is  now  in  the 

le  region  an  ornithological  curiosity. 

A  very  slight  change  in  the  environment  of  any  species  may 
I  a  matter  of  the  greatest  moment  as  regards  its  increase  or  per- 
lence.    The  dependence  of  the  clover  on  the  number  of  cats  in 
[certain  neighborhood  is  an  illustration  given  us  by  Mr.  Darwin, 
le  clover  depends  on  the  bumble-bee  for  the  fertilization  of  its 
The  nosts  of  the  bumble-bee  are  destroyed  by  the  field- 
se,  which  is  thus  an  enemy  of  the  clover.    The  balance  is 
)red  by  the  work  of  the  cat,  who  captures  the  mouse  and  pre- 
its  its  ravages  on  the  nests  of  the  bee.    The  old  nursery  jingle 
"of  the  cow  that  tossed  the  dog  that  worried  the  cat  that  killed  the 
rat  is  repeated  throughout  nature.    With  any  change  in  any  of 
the  elements  in  this  series  the  whole  equilibrium  of  nature  is 
^bterrupted.     For  this  equilibrium  is  apparent  only — a  sort  of 
Hnnod  neutrality,  an  established  order  of  things  which  the  super- 
ficial observer  mistakes  for  real  peace  and  permanence. 

In  some  groups  we  find  evidence  of  a  progressive  adaptation  of 
individuals  to  circumstances — for  example,  to  climate,  ending  in 
le  formation  of  new  species  to  accord  with  changed  conditions 
temperature.  We  may  illustrate  this  by  means  of  the  arctic 
clies.  In  Norway,  as  in  most  northern  regions  with  a  moist 
Imate,  there  are  large  forests  of  birches.  In  the  valleys,  where 
I  summers  are  warm  and  reasonably  long,  the  birches  of  differ- 
&t  species  grow  to  be  considerable  trees.  Farther  to  the  north, 
or  higher  up  the  mountains,  the  summer  is  too  short  for  the 
growth  of  birch-trees,  and  their  place  is  taken  by  birches  which 
never  pass  beyond  the  size  of  small  bushes.    Still  higher  up  there 


c 


fONTHLY. 


birches  even  where  snow  falls  dnring  every  month  of  th«j 
r^  and  the  distant  sun  gives  only  a  glimpse  of  summer  in  Julj. 
ipetition  with  other  plants  is,  of  cour^^  not  severe  in  such 
^ons»  bat  the  birches  most  struggle  against  the  weather.  They 
live  and  multiply^  if  only  they  can  adjust  themselves  to  tbti 
iditious  of  life.  They  must  keep  down  their  size,  they  mofit 
carry  as  little  foliage  as  possible,  and  their  stems  must  be  tough 
enough  to  resist  snow,  and  hardy  enough  to  withstand  alnuMt 
perpetual  frost.  Their  year's  growth  must  be  finished  in  a  very] 
short  time,  and  leaves,  flowers,  and  seeds  must  '  "  n  tho 
n^id  succession.    In  short,  there  is  room  for  reee  hwe,  il 

only  the  trees  can  be  reduced  to  their  lowest  terms.  And 
rch-trees  have  crept  up  the  mountain-sides  even  to  the  ts 
of  the  perpetual  snow.  But  such  trees !  All  trees  requir- 
ing sunshine,  or  long  time  for  their  summer's  growth,  are  rigidly 
kept  ftway  by  **  natural  selection."  The  cold  climate  dwarfs  the 
individual^  and  the  hard  conditions  exclude  every  individual  &ol 
dwarfed.  I  have  before  me  three  birch-trees  from  a  Norwejjian 
r mountain  called  the  Suletind — ^the  little  trees  known  to  the  Nor*  i 
regian  peasants  as  "  Hundsoire,"  or  "  dogs'-ears."  The  trunk  of 
each  tree  is  barely  an  inch  in  height.  There  are  no  brancbc«J 
and  but  three  leaves.  Half  inclosed  by  the  uppermost  leaf  is  th<l 
single  little  catkin  of  flowers.  Leave-s  in  June^  blossoms  in  JulyJ 
fruit  in  August,  and  then  the  little  tree  is  ready  for  ita  nine 
months'  sleep.  These  little  trees  are  the  Lapps  of  forest 
tatiou. 

All  natural  history  is  full  of  similar  cases  of        ""''atic 
Everywhere  there  is  the  most  perfect  adaptation  oi  its  < 

ditions.    But  this  adaptation  must  come  about  through  the  snr-ii 
vival  of  those  organisms  fittest  to  live  under  the  oonditions,  wl 
the  unfit  die  out  and  leave  no  progeny.    But  fltneis  is  a  relatii 
term;  for  in  many  cases,  as  with  the  Norwegian  dwa*f 
the  deformed  or  stunted  may  be  the  only  ones  fitted  to  survive 
An  a<lvantage  ever  so  slight  must  in  the  long  run  conquer.    Tb 
gambler  recognizes  that  final  victory  must  alwa}-B  go  with 
percentage  of  the  dealer. 

The  restlessness  of  individuals  is  the  key  to  al!  these  prob- 
lems.    Each  species  of  animal  or  plaot  is  fir  product  o( 

heredity,  and  then  of  the  various  influences,  re^ ,aj)d  oxtineJ 

tions  to  which  we  give  the  name  of  natural  selection.    Each  ) 
'  :*d  as  making  c^  -nr  inroads  r^ 

«        ^        \^  ;>eciefi.    If  these       _.<  are  abl«  lo 

own  in  the  struggle  for  possession,  they  will  multiply  in  the  nsv 
3n«V  *  species  baeomee  wi '  II 

it  vc  spuciea  or  variet< 

formed  with  timo ;  and  Iboee  new  forms  may  invade  the  territor 
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the  parent  species.  Again,  colony  after  colony  of  species  after 
ies  may  be  destroyed  by  other  species  or  by  uncongenial  sur- 
idings. 

Only  in  tlie  most  general  way  can  the  history  of  any  species 
traced  ;  but,  could  we  know  it  all,  it  would  be  as  long  aud  as 
Iventful  a  story  aa  the  history  of  the  colonization  and  settlement 
North  America  by  immigrants  from  Europe.  Each  region 
animals  or  plants  can  live  has  been  thousands  of  times 
^vcred,  its  colonization  a  thousand  times  attempted.  In  these 
forts  there  is  no  co-operation.  Every  individual  is  for  himself, 
rery  struggle  a  struggle  of  life  and  death  ;  to  each  species  each 
amber  of  every  other  species  is  an  alien  and  an  enemy. 
The  arctic  birches  serve  as  one  illustration  only  of  the  spread  \ 
change  of  organisms  in  the  face  of  a  barrier  apparently 
lountable.  I  can  not  enter  into  detail  as  to  the  many 
ways  in  which  individuals  manage  to  cross  the  barriers  which 
usually  limit  the  species.  These  ways  are  as  varied  as  the  creat- 
ures themselves,  and  infinitely  more  varied  than  the  barriers.  It 
is  enough  to  say  that  organisms  have  extended  their  range  in 
Bgions  whore  their  existence  is  possible.  Here,  by  the  long-con- 
inued  process  of  adjustment  to  circumstances,  with  the  incessant 
iestruction  of  the  unadapted,  these  organisms  have  become  so 
rell  fitted  to  their  surroundings  as  to  give  rise  to  the  popular 
ipression  that  each  species  now  inhabits  that  part  of  the  world 
et  fitted  for  its  occupation.  Yet  the  very  reverse  of  this  must 
I  true,  for  in  the  growth  of  any  species  it  is  these  features  of 
adaptation  which  are  the  last  to  appear.  If,  as  anatomists  now 
teach,  the  history  of  the  individual  is  an  epitome  of  the  history  of  j 
the  group  to  which  the  individual  lielongs,  then  adaptive  charac- 
ters appearing  late  in  the  growth  of  the  Ladividnal  must  have 
appeared  late  in  the  history  of  the  group.  They  are  the  last 
changes  made  in  the  organism— mere  after-thoughts  in  the  work 
of  creation. 

For  example,  the  long  pectoral  fins  of  the  flying-fish  enable  it 
to  make  great  leaps  through  the  air,  after  the  manner  of  the  grass- 
hopijer.  Yet  we  can  not  say  that  the  flying-fish  was  meant  to  boj 
the  bird  among  fishes,  for  its  nearest  relatives  are  without  wings, 
and  the  wing-development  is  one  of  the  last  acquisitions  of  the 
individual.  Its  flight  is  simply  an  exaggeration  of  the  leaping  or 
skimming  which  related  forms  with  shorter  fins  accomplish.  The 
>wth  of  the  fins  goes  on  with  the  increase  of  this  power,  and 
iter  power  comes  with  the  growth  of  the  fins. 
Po  my  mind  the  strongest  arguments  for  the  theory  of  develop-  ^ 
ne.nt  are  those  drawn  from  the  changing  character  of  the  species 
'lemaelves. 

No  phase  in  the  history  of  systematic  science  ia  more  instruclr 
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Wh'rn  Darwin  wa*-  at  work  upon  Lis  nionrigraph  of  the  bar- 
Sinf](<,  hf:  wrote  to  a  frir*nrl : 

'•Systematic  work  would  be  easy  were  it  not  for  this  con- 
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[funded  variation,  wliich,  however,  is  pleasant  to  me  as  a  special- 
t,  thougli  odious  as  a  systematist.  .  .  ,  How  painfully  true  is  your 
Bmark  that  no  one  has  hardly  a  right  to  examine  the  question  of 
species  who  has  not  minutely  described  many  I  .  .  .  Certainly  I 
have  felt  it  humiliating,  discussing  and  doubting  and  examining, 
over  and  over  again,  when  in  my  mind  the  only  doubt  has  been 
whether  tlie  form  variewl  to-day  or  yesterday.  .  .  ,  After  describ- 
ing a  set  of  forms  as  distinct  species,  tearing  up  my  manuscripts 
and  making  thcra  ono  species,  tearing  that  up  and  making  them 
ae{>arato,  and  then  making  them  one  again  (which  has  happened 
to  me),  I  have  gnashed  my  teeth,  cursed  species,  and  asked  what 
sin  I  had  committed  to  bo  so  treated^" 

An  epoch  in  systematic  zoology  began  with  the  study  of  the 
collections  made  by  the  United  States  Pacific  Railway  Survey 
some  thirty  years  ago.  This  was  the  first  opening  out  to  natural- 
ists of  the  details  of  the  fauna  of  a  vast  district  under  the  same 
parallels  of  latitude,  but  showing  every  variation  iu  rainfall,  ele- 
vation, and  physical  surroundings.  The  most  valuable  results  of 
these  collections  were  seen  in  the  study  of  birds.  It  was  found  in 
_general  that  each  bird  of  the  Atlantic  States  had  its  countc^rpart 
the  prairies,  the  sage-plains,  the  mountains,  and  the  Pacific 
|ope.  Differences  were  carefully  sought  for  and  found,  for  the 
^hool  of  Prof.  Baird  allowed  nothing  to  escape  their  analysis. 
tiere  were  differences  in  size,  in  form  and  color,  slight  in  degree, 
it  nevertheless  really  existing,  and  these  were  made  the  basis 
of  a8  many  distinct  species.  Still  further  studies  increased  the 
^timber  of  thes<  -s,  until  at  last  a  large  proportion  of  our 

Ifls  wepe  repi'  t   by  Eastern,  Western,  sage-brush,  and 

irie  species.    Sometimes  these  closely  connected  forms  were 
ftlinguishable  at  first  sight,  as  in  the  case  of  the  yellowhamraer, 
its  double,  the  red-shafted  flicker;  ia  other  cases  bafiiing  the 
skillful,  as  with  the  two  species  of  the  crow-blackbird, 
illustration  of  these  forms  and  their  relations  may  bo  taken 
3m  the  common  shore  lark  and  its  varieties,  although  it  is  fair 
that  some  of  these  variations  have  never  been  regarded  as 
&tes. 

I  shore  lark,  or  homed  lark  {Ofocotia  alpestris),  ranges 
idely  over  the  colder   and   open  parts  of   Europe,  Asia,  and 
America.    The  common  form,  called  alpe^iriSf  is  familiar  to  most 
US-  In  the  Northwestern  region,  as  far  south  as  Utah,  is  another 
>rm,  equally  large,  but  paler  in  color  {leucolwrna).     In  the  prairie 
Bgion  the  lark  is  of  the  ordinary  color,  bnt  smaller  {praiic.ola).    In 
le  sage-plains,  it  Is  a  similarly  small  but  pale  lark,  with  brighter 
'        '  \  this  is  arenicola.    In  Texas  the  bird  is  still 
ly/ratw/t);  while  the  small  form  found  in  New 
Mexico  and  Arizona  has  its  plumage  strongly  washed  with  red; 
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this  is  chrysolama.  In  tbo  interior  of  California  the  ahore 
are  still  smaller  and  redder  (variety  rtibea),  while  northward 
coastwise  appears  a  small  lark  with  more  streaked  plumage; 
this  is  strigata.  All  these  can  be  generally  recognized  by  an 
expert  ornithologist,  and  doubtless  a  closer  analysis  would  rfv^x, 
the  basis  for  still  finer  subdivisions.* 

In  1871  Dr.  Joel  A,  Allen  published  his  masterly  paper  uu  the 
Mammals  and  Winter  Birds  of  Flurida,  This  memoir  ha«  ha4 
the  practical  effect  of  making  all  our  ornithologists,  for  the  hhmI 
part  against  their  will,  behevers  in  the  theory  of  derivation  of 
species. 

Dr.  Allen  took  up,  as  a  matter  of  serious  study,  the  vartationi 
in  individual  birds.  He  showed  that  the  variation  of  individuals 
of  tlie  same  species  was  far  greater  than  had  been  supposed,  and 
that  the  characters  relied  on  to  distinguish  species  were  oft«n  dot 
to  slight  increase  in  these  variations.  For  example,  in  Northern 
birds  the  bodies  would  be  larger,  the  bills  smaller  than  in  birds 
of  the  same  species  from  the  South,  and  the  coloration  of  birds 
was  often  directly  related  to  the  degree  of  rainfall.  He  showed, 
in  brief,  that  each  one  of  these  many  variations  must  be  held  to 
define  a  distinct  species,  or  else  that  the  number  of  sptKiiee  of 
American  birds  would  have  to  be  greatly  reduced,  and  the  range 
of  variation  inside  the  species  would  need  to  be  correspondingly 
extended. 

This  claim  for  attention  on  the  part  of  the  despised  variety 
produced  much  consternation  among  students  of  birds.  But  fact^ 
must  be  recognized;  and  the  final  result  has  been,  that  we  have 
now  extended  our  idea  of  each  species  until  it  is  large  enough  to 
include  all  that  we  know  of  intermediate  and  varying  forma. 
When  a  liiatus  appears,  whether  existing  either  in  fact  or  in  our 
material  for  study,  there  wo  put  our  line  of  definition.  "  We  can 
only  predicate  and  define  species  at  all  "  says  Dr.  Coue«, "  from 
the  mere  circumstance  of  missing  links.  Species  are  the  twigs  of 
a  tree  separated  from  the  paront  stem.  We  name  and  amuge 
them  arbitrarily,  in  default  of  a  means  of  r  ncting  the 

whole  tree  in  accordance  with  Nature's  ramifies:  t 


i 
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*  In  the  Atik  for  April,  1800,  in  an  OMaj  on  the  norni^d  Latki  of  North  Anwfkm,  hf 
Joaathan  Pwi^ht,  Jr.    Mr.  Dwlght'i  conclufiions  are  baKd  oo  S.01S  tpedmem;  Uww  «f] 
Ur.  H.  W.  nennhAW,  aborc  giren,  on  S60.      To  tb«  forma  mcntloDcd  abor*,  Mr. 
adda  par.  adtttta,  small,  and  '*floarchetl  pink'*  in  faoeral  hnt,  from  Mnitheni  Aitena  i 
Bonbvro  Mexico;  var.  mmUli.  large  and  duskj,  in  Idaho  and  Migtbotiaf  ng^mmx 
9iur,  p«fti<hu^  rcTj  small  and  pale,  from  Lower  CAllfnmta. 

f  Dr.  AUpb  ia_«.  In  a  r«c«nt  paper:  "W*  arM  .tpoTI 

Tidualt  standing  out  dliitinnt  and  dlHconnfct<<d  fr>'  Kt 

oonipylng  differvnt  p«r(a  of  the  oofnnion  habitat,  we  racognixd  vthor  fvfttM  <Ai*rac4«HctW 
^  and  rMtrlo(«d  to  particdlar  areaa.    These  roach  a  mniimum  dcgrva  of  4 

point  in  the  habitat,  and  ihcooo  graduall7  tbado  Into  olbcr  ton-&ptsi§e  fo 
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Wlittt  13  true  of  birds  is  equally  the  case  with  other  groups  of 
fcls.  Continued  explorations  bring  to  light  each  year  new 
of  American  fishes,  but  the  number  of  new  forms  discov- 
ered eiich  year  is  usually  less  than  the  number  of  old  supposed 
apocies  which  are  found  to  intergrade  with  each  other,  and  have 
so  become  untenable. 

I  have  myself  published  three  complete  lists  of  the  fresh-water 
loa  of  North  America.     The  ono  published  in  1870  enumerated 
species  ;  that  of  1878,  GG5  species  ;  while  the  list  of  18S5  con- 
tained 587  species,  although  upward  of  76  new  species  had  been 
)und  in  the  nine  years  which  elapsed  between  the  first  and  the 
st  of  these  three  Lists. 

The  old  idea  of  a  species  as  a  separate  entity,  a  special  crea- 
Dn,  has  passed  away  forever.  We  can  no  more  return  to  it  than 
stron<»rners  can  return  to  the  Ptolemaic  notion  of  the  solar  sys- 
tem- The  same  lesson  comes  up  from  every  hand.  It  is  the  com- 
mon experience  of  all  students  of  species.  We  have  learned  it 
from  Gray  and  Engelmann  and  Coulter,  and  from  each  of  the 
many  students  of  American  botany.  We  have  learned  it  from 
Baird  and  Allen  and  Coues  and  Ridgway  and  Stejneger,  and  from 
all  who  have  made  life-studies  of  American  birds.  We  have 
learned  it  from  Cope  and  Marsh  and  Leidy,  and  from  all  who 
have  searched  the  rocks  for  the  bones  of  our  ancestors. 

I  do  not  know  of  a  single  naturalist  in  the  world,  who  has 
io  a  tlioughtful  study  of  the  relations  of  species  in  any  group, 
I  entertains  the  old  notion  as  to  their  distinct  origin.  There 
not  one  who  could  hold  this  view,  and  look  an  animal  in  the 
i\  The  study  of  the  problems  of  geographical  distribution  is 
ble  only  on  the  theory  of  the  derivation  of  species.  If  we 
Jew  all  animals  and  plants  as  the  results  of  special  creations  in 
le  regions  assigned  to  them,  we  have,  instead  of  laws,  only  a  jum- 
ble of  arbitrary  and  meaningless  facts.  We  have  been  too  fully 
accustomed  to  the  recognition  of  law  to  believe  that  any  facta 
are  arbitrary  and  meaningless.  Wo  know  no  facts  which  Ha 
beyond  the  realm  of  law.  I  may  close  with  the  language  of 
Aaa  Gray : 

**  When  wo  gather  into  one  line  the  several  threads  of  evidence 
of  this  sort  to  which  we  have  here  barely  alluded  we  find  that  they 

•a  with  the  clews  furnished  by  [other  lines 
1  ler  indeed  each  thread  may  be,  but  they 
are  manifold,  and  together  they  bind  us  firmly  to  the  doctrine  of 
the  derivation  of  species," 

[Coneludtd.^ 
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CENTERS  OF  IDEATION  IS"  THE  BRAIN.* 

Bt  BEUNAED  HOLLANDER. 

ON  the  22d  of  February,  1887,  Prof.  David  Ferrior  deliven?d  an 
fwUlre^s  in  thift  room  on  the  question,  "  How  far  reoeiut  iirve^ 
ligations  on  the  functional  topography  of  the  brain  could  be 
brought  in  relation  with  craniological  and  anthnjp*jlog- 
searches  with  a  view  to  establish  the  foundation  of  a  sc,    .:- 
phrenology."    It  is  my  object  to-night  to  continue  that  discuasiocj 
and  to  submit  to  you  the  basis  of  a  scientif      '       tology  for  yoo 
examination  and  criticism.    I  take  it  for  gi 

1.  That  all  mind-manifestation  is  dependent  on  brain-matter. 

2.  That  the  various  elements  of  the  mind  hn^      '  '  S43&t«i 
the  brain,  which,  however,  have  not  been  as  y*  L 

3.  That  the  recent  researches  by  physiological  experiments 
and  pathological  investigators — which  have  resulted  in  definii 
distinct  regions  for  motion  and  sensation — established  the  physic 
logical  correlative  of  psjxhological  actions. 

By  appljnng  galvanic  currents  to  definite  portions  of  the  br 
or  by  destroying  certain  areas,  physiological  experimenter*  ca 
movements  of  certain  limbs  and  muscles.     In  itself  the  diatriba-^ 
tion  of  motor  areas  in  the  brain  would  bo  of  little  value  to  th< 
psychologist  except  that  it  proves  to  him  the  plurality  of  fonc 
tions  of  the  brain.    When,  however,  we  observe  that  the  move 
ments  caused  by  excitation  form  the  physical  parallel  of  a  menU 
action,  we  may  arrive  at  the  psychological  function  of  a 
portion  of  brain  by  reducing  the  various  faculties  of  the  n 
their  elements,  and  watching  their  physical  expression,     r 
vanic  current  will  ever  have  the  effect  of  demonstrating  a  cent 
of  ideation — say  the  center  for  the  emotion  of  power ;  on  the  othf 
hand,  there  are  several  emotions  and  all  the  higher  inienecii) 
operations,  which  have  no  outward  physical  signs.    All  which  U 
excitation  of  that  portion  of  bnun  where  the  emotion  of  pow<»« 
may  have  its  center  can  effect  is  certain  movements  which  imc 
an  emotion  would  cause  when  irritated. 

To  arrive,  then,  at  the  demonstration  of  cont«^r=  '•''  ''l»>Ati'.nl 
there  is  but  one  way : 

1.  Wo  must  observe  the  physical  expression  of  o- 
and  feelings,  as  far  as  possible;  in  other  words,  we  mu^ 
outward  visible  signs  of  their  manifestation. 

2.  Wi  take  the  limbs  Ji    *  "  ' 
definite               t^  and  see  on   • 
move  by  central  excitation. 
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Let  me  give  an  example    The  outward  sign  of  a  joyful  emo- 
>n  IB  a  drawing  up  of  the  corners  of  the  mouth.    The  elevation 
the  angles  of  the  raouth  is  the  muscular  action  going  parallel 
rith  the  emotion  of  joy.    The  excitation  of  the  nerve-center  causes 
le  elevators  to  bcL    There  is  but  one  definite  area  from  which 
se  elevator  muscles  can  be  made  to  act,  therefore  joyful  emotions 
lust  take  their  start  from  this  center.    When,  then,  a  joyfnl 
aotion  excites  this  definite  portion  of  gray  matter,  a  nerve-cur- 
ant  passes  to  the  lower  center — the  center  for  the  movements  of 
iie  elevator  muscles — and  causes  them  to  act.    As  the  brain  is  a 
9ry  complex  machine,  other  effects  may  be  produced  at  the  same 
10,  but  this  one  has  always  been  associated  particularly  with 
chilarating  emotions.      Persons   of   very  cheerful   dispositions 
lake  the  elevators  act  so  frequently  that  the  mechanism  of  the 
nerve-display  is  facilitated  by  constant  use,  and  the  center  will 
easior  appreciate  these  special  impressions.     The  elevators  will  be 
in  time  so  accustomed  to  act  that  they  will  leave  impressions  on 
the  face  so  marked  to  enable  people  to  recognize,  by  mere  physiog- 
nomical signs,  their  brethren  who  are  of  such  disposition. 
Now,  let  us  see  what  the  actual  experiments  were. 
Prof.  Ferrier  applied 
a  galvanic  current  to  the 
ascending  frontal  convo- 
lution in  monkeys  on  a 
Kfinit-c  portion,  marked 
(Fig.   l)r  and   to   the 
rrespouding  region  in 
gs,  jackals,  and  cats, 
all  with  the  effect  of  ele- 
vating the   cheeks  and 
angles     of    the    mouth 
with  closure  of  the  eyes. 
no  other  region  could 
e  same  be  effected, 
Darwin    (Expression 
the  Emotions,  p,  202, 
;),   says:    "Dr.    Du- 

enne  repeatedly  insists  that  xinder  the  emotion  of  joy  the 
outh  is  acted  on  exclusively  by  the  great  zygomatic  muscles, 
hich  serve  to  draw  the  comers  backward  and  upward.  The  up- 
T  and  lower  orbicular  muscles  are  at  the  same  time  more  or  less 
ntracted.  A  man  in  high  spirits,  though  he  may  not  actually 
e,  commonly  exliibits  some  tendency  to  the  retraction  of  the 
imera  of  his  mouth.  According  to  Sir  Charles  Bell,  in  all  the 
hilarating  emotions  the  eyebrows,  eyelids,  the  nostrils,  and  the 
gles  of  the  mouth  are  raised.    The  tendency  in  the  zygomatic 
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PiQ.  1.— Duo&AK.   <Dir)d  Ferrier.) 
(7)  OenUr  for  the  inoremmU  of  the  elerfttor  mnsclfl*. 
(15)  OnvUlonr  centor. 
(1I>  Center  for  moTem«nU  of  tbe  "pbtyimi  myoldee  mnt- 

cle." 
(5)  Center  ftrr  rooTpmenta  of  the  arm  and  mUtng  of  Uie 
ftboalder.    (Patleoce  mttftclae.) 


5" 

muscles  to  contract  under  ple^isurable  emotions  is  showB  by  a  cu- 
rious fact  communicated  to  me  by  Dr.  Brovmo  with  respect  to  I 
patients  suffering  from  general  paralysis  of  the  insane:  *  In  tliisi] 
malady  there  is  almost  invariably  optimism  —  delusions  as  toj 
wealtL,  rank,  grandeur — insane  joyousness,  benevolence,  and  pro] 
fusion,  while  its  very  earliest  physical  symptom  is  trembling  at' 
the  corners  of  the  mouth  and  at  the  outer  corners  of  the  oye». 
This  is  a  "well-recognized  fact/  " 

We  have,  then,  sufficient  evidence  that  the  effect  product^d  by  J 
a  galvanic  current  on  the  portion  of  brain  marked  7  in  Ferricrt] 
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Rnmo  nf  th«  rMtitu  of  obaemtloot  mtdo  by 
lh«  c-artjr  pbreoologlvU : 

a.  ffopi .'  the  orjEftn  of  chcerfblneM. 

ht  brtUaiion  ■    tb«  or;pui  of  mimicry. 

4  AAmmH9m0$t:  the  frnfftatorr  oreiD. 

tf.  OMMOMflVW  ,*  tbo  or^BU  of  clrtnuntpeeUgfi, 

f«Ar,  Umldltr 
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topography  is  the  physical  expresflion  of  joy.   We  know^  than,  fori 
jKJsitive  that  pleasurable  emotions  excite  this  center.     But  I  da| 
not  say  that  it  is  the  function  of  the  center  to  prr^l^lr*♦  an  emo- 
tion  of  joy — a  manner  after  which  the  old  phreii  vroQld 

bi  itroseed   i  '  ••  that  all  (Ueaffuniblt* 

^  nrodu>  takes  Ita  start  in  this. 
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Sir  Cricliton-BrowTie  tells  us  that,  in  general  paralysis  of  the 

asane,  there  is  invariably  optimism,  beginning  generally  with 

rumbling  at  the  corners  of  the  mouth  and  the  outer  comers  of 

be  eye.    The  old  phrenologists  located  "  hope  "  in  this  region  (a, 

Pig.  it),  and  there  is,  no  doubt,  a  strong  relation  between  hope 

ad  optimism  ;  and  I  find,  in  the  writings  of  Cotnbe,  frequent 

allusions  that  this  organ  gave  a  tendency  to  cheerfulness.    At  the 

!ime  time  I  must  note  that  Gall,  the  founder  of  phrenology,  did 

kot  admit  **  ho|>e"  as  a  faculty,  but  included  this  portion  of  brain 

his  organ  of  "  imitation,"  or  "center  for  mimicry,"  of  which  I 
lall  speak  directly. 

There  are  many  defects  in  the  old  phrenological  system;  one 

^f  them  being  that  it  rather  favored  complex  functions.    But,  all 

le  same,  an  unprejudiced  investigator  must  take  their  observa- 

ions  into  consideration.     I  need  not  remark  that,  when  I  refer  to 

phrenology,  I  mean  only  the  observations  of  Qall,  and  not  the 

ancies  and  falliicies  of  his  followers. 

This  center  for  tlie  elevator  muscles,  and  probable  center  from 
rhich  exhilarating  emotions  take  their  start,  is  in  close  connec- 
ion  with  Exner*s  center  for  the  facial  nerve. 

Perrier's  center.  No.  7,  is  a  little  lower  than  the  center  for  the 
^nervus  facialis"  as  located  by  Exner  (Localisation  der  Func- 
iouen  in  der  Grosshirurinde  des  Menschen,  Wien,  18S1).  The 
'  nervus  facialis  "  center  occupies  a  very  large  portion  of  brain  in 
Cxner's  collection  of  pathological  evidence.  The  most  intense 
[•nters  for  facial  movements  are  localized  by  him  in  the  squares 
narked  67,  58,  05  (Fig.  3),  but  are  said  to  extend  actually  from 
Jie  gyrus  centralis  anterior  to  the  latter  halves  of  the  lower 
:)ntal  convolutions.  He  quotes  many  cases  of  disease  of  this 
DFve,  and  is  particularly  struck  with  the  frequency  with  which 
^sease  of  the  facial  nerve  and  aphasia  concur.  He  says  (page 
B)  it  can  not  be  mere  chance  that  paralysis  of  the  facialis  is  fre- 
itiently  accompanied  by  aphasia  and  the  reverse — an  observation 
rhich  was  also  made  by  Ferrier, 

There  is  sufficient  evidence  that  the  center  for  the  facial  move- 
aonts  occupies  an  area  extending  from  the  ascending  frontal 
involution  to  the  middle  frontal  convolution — a  fact  which  was 
stod  by  Gall.  He  located  in  this  region  the  talent  for  mimicry, 
'•Tjt  (if  imitating  the  gestures  of  other  people  (?),  Fig.  2): 
um  this,  he  noted  that,  when  this  region  was  prominently 
Bveloped,  there  was  not  only  a  talent  for  mimicry,  but  also  a 
alent  for  the  imitation  of  the  voice  of  other  people,  and  many 
caminations  and  casts  of  heads  of  eminent  actors  were  made  to 

3ve  this  theory. 

We  have  heard  from  Exner  and  Ferrier  how  closely  the 
|K)ech  and  facial  nerve  centers  are  connecte<l ;  both  in  perfection 
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being  necessary  for  a  clever  actor.    But  let  me  quote  Qall  him- 
self.   Speaking  of  a  man  with  a  peculiar  prominence  of  this  rvgioii 
he  says: 

^  He  imitated  in  eo  gtriking  a  manner  the  gait,  the  gostuitsj 

the  sound  of  the  voice,  fite.,  that  the  person  wa^  ''      ' 

ognized,     1  hastened  to  the  institution  for  tht- 
examine  the  head  of  the  pupil  Casteigner,  who  htwl  been  reoeircd 
into  the  establishment  six  weeks  previous,  and  who,  fn"      "* 
first,  had  fixed  our  attention  by  his  prodigious  talent  fo( 
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Fic.  &■— DiAOSAK.    (Sljpnood  Eimer.)    Tbe  darkest  aqiure*  an  Nn».  67.  At),  CO,  sad  ara  Cte  I 
Inteote  ccatcn  for  Uie  iiiutqidooU  of  tlio  tecial  maaciai. 


tion.    On  Shrove-Tuesday,  when  a  little  the.  "     " 

represented  in  the  establishment,  ho  \\vA  itn  v  ; 

gesture,  the  gait,  etc.,  of  the  directors,  inspector,  phyidcian,j 
surgeon  of  the  institute,  and  especially  of  s<.»r'  '    i  it 

was  impossible  to  mistake;  a  scene  which  am  as 

nothing  like  it  was  expected  from  a  boy  whose  edacatiaa  bad 
been  absolutely  neglected," 

He  goes  on  to  explain  that  nmny  men  bnvf»  n  nfifura!  talent  I 
for  the  stage  or  pantomime,  and  that  the  of] 

great  actors  shows  that  the  majority  of  th- m  *tlf» 

Jucation  and  were  intended  for  some  other  pr  "ir| 

innate  di8i)0Hition  drove  them  to  tho  stage.     1 

tation  is  oxerci^'d  sometimes  oven  in  idiot«  uu. ..> 

says: 
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'  A  young  idiot,  whom  I  have  long  had  nnder  my  eye,  has  the 
Bt  marked  and  irresistible  inclination  to  imitate  all  that  she 
done  in  her  preyence;  she  repeats  mechanically  all  that  she 
hears  said^  and  imitates  with  the  greatest  fidelity  the  gestures 
actions  of  others,  without  much  regard  to  propriety," 
1 1  can  not  go  into  details  to-night  as  to  the  ample  evidence, 
khological  and  otherwise,  which  the  early  phrenologists  brought 
B^ard  in  their  time.  They  were  only  ridicided  and  treated  as 
irlatans.  To-day  people  know  nothing  of  the  old  phrenology, 
E)pt  what  they  hear  from  opponents  and  read  in  books  by  some 
renological  dilettanti.  Scientific  men  think  GaU's  theory  ex- 
led,  because  Sir  William  Hamilton  and  Flourens  appeared  to 
Iisprove  it ;  but  wo  know,  since  1870,  that  the  doctrines  of  these 
fo  men  are  equally  valueless,  for  Flourens  taught  that  tho  whole 
tin  acted  as  an  organ  of  the  mind,  and  not,  as  we  know  now, 
lit  special  parts  of  the  brain  have  separate  functions;  while  Sir 
lilliam  Hamilton  considered  it  impossible  to  form  a  system  on 
supposed  parallelism  of  brain  and  mind.  L.  Landois  (Lehr- 
ch  der  Physiologie)  recommends  a  re-examination  of  Gall's 
jries,  and  I  hope  to  show  you  to-night  that,  whatever  you 
may  think  of  the  phrenological  system.  Gall's  fundamental  obser- 
tions  were  correct. 

|Ferrier*6  experiments  on  monkeys  on  the  anterior  and  iAner 

of  the  uncinate  gyrus,  marked  16  (Fig.  1),  had  the  effect  of 

^rsion  of  the  lip  and  uemiclosure  of  tlie  nostril  on  the  same  side, 

rhen  the  interior  of  the  nostril  is  irritated  by  some  pungent 

>r."    H©  says  (page  244,  The  Functions  of  the  Brain,  London, 

S): 

*  Irritation  of  the  middle  temporo-sphenoidal  convolution  I 

ive  foimd  in  general  to  bo  without  any  obvious  reaction  except 

rard  the  lower  extremity,  where  in  several  instances  movements 

[the  tongue,  cheek-pouches,  and  jaws  were  induced  very  much 

'  those  which  are  characteristic  of  tasting." 
I  The  same  experiment  on  15,  the  uncinate  gyrus  or  extremity 
[the  temporal  lobe  of  dogs,  had  the  result  of  "  torsion  of  the 
Rtril  on  the  same  side,  as  if  from  irritation  dii*ectly  applied  to 
noHtril."    The  same  effect  was  produced  by  experiments  on 
and  other  animals.     He  continues : 
I  Page  315 :   *'  As  above  described,  irritation  of  the  hippocam- 
lobule  in  the  monkey,  cat,  dog,  and  rabbit  was  attended  by 
Bntially  tho  same  reaction  in  all,  viz.,  a  peculiar  torsion  of  the 
and  nostril  on  the  same  side.    This  reaction  is  precisely  the 
ae  as  is  induced  in  these  animals  by  the  direct  application  of 
ue  strong  or  disagreeable  odor  to  the  nostril,  and  is  evidently  tho 
tward  or  associated  expression  of  excited  olfactory  sensation." 
[Page  321 :  "  As  to  the  sense  of  taste,  I  have  not  .succeeded  in 
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difFerentiating  any  special  region  related  to  this  faculty,  but  that 
it  is  in  close  relation  with  tlie  olfactory  center  is  probabl'  '-  - 
the  facts  described.  It  was  noted  in  connection  with  el 
irritation  of  the  lower  extremity  of  the  t^mporo-sphcnoidiii  c^ni- 
volutions  in  the  monkey,  and  of  the  same  region  in  the  bnun  uf 
the  cat,  that  movements  of  the  lips,  tongue,  cheek-poucht'*,  awi 
jaws    were  occasionally   induced  —  phenomena  which   might 

Bgarded  as  indications  of  the  excitation  of  gustatory  sensation*] 
This  interpretation  receives  support  from  the  above -described] 
results  of  destructive  lesions ;  and  we  have,  therefore,  reasonab)Q| 
grounds  for  concluding  that  the  gustatory  centei-s  are  situated  at 
the  lower  extremity  of  the  temporo-sphenoidal  lobeB,  in  cloeae  i 
tion  with  those  of  smelL" 

Page  431 :  **  The  physiological  needs  of  the  organism^  in  mi 
far  as  they  induce  locally  discriminable  sensations,  express  tliem-^ 
selves  subjectively  as  definite  appetites  or  desires,  which  an*  th4 
conscious  correlations  of  physiological  want«.     Tlie  appetite  oi| 
hunger  is  the  desire  to  satisfy  or  remove  a  local  sensation,  refer^ 
able  to  the  stomach,  in  which  the  physiological  needfi  uf  the 
stomach  exi)ress  themselves.    The  substrata  of  the  feeling  ot 
hunger  and  appetite  for  food  are  the  stomachic  branches  of  tbel 
vagus  and  their  cerebral  centers;  and,  as  local  conditions  of  thai 
stomach  may  destroy  or  increase  the  feeling  of  hungi^r,  so  oentrnl] 
disease  may  give  rise  to  ravenous  uj)petite  or  sitophobia,  condi^ 
tions  exemplifietl  in  certain  forms  of  insanity." 

Ferrier  thus  proves  the  tip  of  the  lower  temporal  convohitiona  ] 
to  be  the  *'  gustatory  center " ;  and  even  Hitzig.  wIm    ' 
flattering  to  Prof.  Ferrier,  delights  in  noting  this  lit 
I  will  show  you  immediately  that  this  center — of  which  we  are 
most  certain — was  known  and  correctly  localized  in  the  same  por* 
tion  of  brain  by  the  early  phrenologists. 

Many  men  claimed  the  discovery  of  the  organ  calhMl  "  gu«t»- 
tiveneas,"  or  "alimentiveness/'  but  the  editors  of  the  F  *  ■  *  -frghj 
Phrenological    Journal,  vol.  x,  page  249,  give    Dr.  ofj 

Copenhagen,  the  credit  of  having  be^n  the  first  and  must  aait«| 
observer. 

•*  In  December,  1823,  he  expresses  the  opinion  that,  besides  Ibal 
nerves  of  the  stomach  and  palate,  of  which  alone  he  conceirw! 
the  Bensations  of  hunger  and  thirst  to  he  affections,  there  moiit 
also  an  organ  in  the  brain  of  animals  for  the  instinct  of  natritioQ| 
for  the  preservation  of  life,  which  incites  us  to  the  sensoaT 
ments  of  the  jwihite,  and  tlio  rtrtixitv  of  whicli  I.-*  indr-neii' 
hunger  and  thirst." 

^  '  uication  lo  ihc  same  journal,  auLoU  'i^ 


i^niing  the  organ  for  taking  nouriiihment,!  harr  been 
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think,  since  I  wrote  last,  that  the  place  where  its  different  de- 
es of  development  are  manifested  in  the  living  body  is  in  the 
zygomatica  (c.  Fig.  2).  Before  I  had  thought  at  all  of 
phrenology  I  was  stmck  with  the  remarkable  breadth  of  the  face 
head  of  a  friend  of  mine,  caused,  not  by  prominent  cheekbones, 
in  some  viirieties  of  mankind,  but  more  toward  the  ears,  by  the 
freat  convexity  of  the  zygomatic  arch.  Knowing  that  this  indi- 
ridtial  was  exceedingly  fond  of  good  living,  and  that,  even  in 
spite  of  a  very  powerful  intellect,  and  propensities  moderate  in 
lost  every  other  respect,  he  was  prone  to  indulge  too  freely  in 
joys  of  the  table,  I  afterward  thought  that  this  form  of  the 
lead  and  tendency  of  the  mind  might  bear  a  nearer  relation  to 
}f  '  Mier  than  had  at  first  occurred  to  me  ;  and  in  some  other 
,  notoriously  fond  of  good  eating  and  drinking,  I  fomid  a 
5nfirmation  of  my  suppositions.  Tliis  prominence  of  the  bony 
1. 1  think,  must  l>e  an  absolute  conseciuence  of  the  part  of  the 
jranium  lying  under  the  temporal  muscle  being  pushed  outward, 
ind  diminishing  in  that  direction  the  space  of  the  fossa." 

Dr.  Hoppe  considered  the  organ  "  alimeutiveness"  to  be  like- 
rise  the  organ  of  tast^.    He  says: 

'  That  the  sensation  of  taste  only  passes  through  the  nerves 
id  is  perceived  in  a  part  of  the  brain  is  a  supposition,  I  think, 
Sufficiently  proved.  Now,  it  appears  to  me  as  highly  probable, 
lud  by  analogy  agreeing  witli  other  experience,  that  it  is  (me 
id  the  same  organ  which  tastes,  viz.,  distinguishes  and  enjoys, 
id  incites  us  to  taste,  or,  in  otlier  terms,  to  take  food  and  drink, 
liis,  according  to  my  opinion,  is  the  organ  of  appetite  for  foc»d, 
%xui  consequoutly  it  may  be  named  t!ie  organ  of  tiiste,  gustus." 
Dr.  Crook,  of  London,  mentions  that,  several  years  before  the 
plication  of  Dr.  Hoppe's  papers,  he  himself  had  arrived  at  simi- 
louclusions  with  regard  to  this  faculty  and  the  position  of  ita 
organ.    He  says : 

**  Three  persons  with  whom  I  had  become  acquainted  in  the 
[rear  1819,  first  led  me  to  susj^ect  that  a  portion  of  brain  situated 
Bear  the  front  of  the  ear  was  connected  with  the  pleasures  of  the 
festive  board.  From  that  time  to  tlie  end  of  1822  above  a  thou- 
ind  observations  were  made.  As  they  tended  to  confinn  this 
riew,  several  phrenological  friends  were  informed  of  the  result, 
''rora  1833  I  no  longer  doubted  that  the  anterior  portion  of  the 
liddle  lobe  was  a  distinct  organ,  and  that  its  primary  use  was 
^he  discrimination  and  enjoyment  of  meats  and  drink.  It  was 
lifllcult,  however,  to  hit  the  fundamental  power.  The  situation 
>f  the  organ,  under  the  zygomatic  process  and  the  temporal  mufl- 
•luded  the  possibility  of  accurate  observation. 
L*  iiig,  well-umrked  cases,  both  of  a  positive  and  a 

a(*gative  kind,  were  investigated/' 
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A  long  controversy  follows  this  paper  on  "  alimentivenewi,'* 
the  gustatory  center,  in  the  Phrenological  Journal,  and  madl 
ridicule  was  thrown  at  the  originators  for  localizing  a  center  for 
hunger  and  thirtit,  those  affections  being  thought  due  to  Um 
stomach  alone.  Even  to-day  scientific  men  say  phrenology  10  ex- 
ploded,  because  certain  thicknt'saes  in  the  skull  and  the  varioosi 
muscles  make  it  impossible  to  distinguish  the  covt^ 
tions  of  brain;  yet  it  is  remarkable  that  the  orj^ 
been  ridiculed  most,  and  which  was  the  most  difficult  to  ol 
is  to-day  found  correct. 

If  there  were  but  two  organs  corre-ctly  localized  by  Gall, 
would  justify  a  reconsideration  of  his  work ;  but  there  seems  to 
a  numl>er  of  faculties,  the  localization  of  which  1-     ^     'i  confirmed^ 
by  modem  experiments.     Unfortunately,  the  1  renologiato' 

have  spoiled  many  of  Gall's  original  observations,  i  will  just 
ive  a  few  more  examples,  in  onler  that  my  j>aper  may  reoeire 
iflRcient  consideration,  and  may  effect  a  change  in  your  vjeirs 
with  regard  to  the  old  phrenology. 

Prof.  Ferrier'3  experiments  on  "the  lower  extremity  of  Ihe 
ascending  parietal  convolution''  in  monkeys,  marked  11  (Fig.  1), 
resulted  in  "retraction  of  the  angle  of  the  mouth.  Tho  action  b 
that  of  the  platysma  myoides." 

Darwin  (Expression  of  Emotions,  page  298)  says  with  rogiuni 
to  the  physical  expression  of  "  fear/'  and  tho  platysma  myoidc* 
muscle : 

"  Sir  Charles  Boll  (Anatomy  of  Expression,  page  108)  and  othars 
have  stated  that  this  muscle  is  strongly  contracted  under  the  in* 
flueuce  of  fear ;  and  Duchenne  insists  so  strongly  ou  its  impor- 
tance in  the  expression  of  this  emotion  that  ho  calls  it  the  miuclo 
of  fright/' 

This  may  perhaps  sufSce  to  show  that  the  platysma  myoid« 
muscle  is  called  into  action  in  the  expression  of  foan 

Now  let  me  draw  your  attention  again  to  the  old  phrenology. 
Gall  l<»cated  so-called  *'  cautiousness  "  in  an  area  which  eovem  not 
only  Ferrier's  center  11,  but  also  the  angular  gyrus  (d.  Fig.  3). 
He  found  an  enormous  development  of  this  region  in  persons 
known  for  their  timidity,  persons  known  to  take  alarm  oaaily,  and 
who  could  be  easily  terrified. 

As  to  the  function  of  the  angular  gyrus,  physiologists  are  not 
agreed.  Ferrie/  includes  the  gyrus  in  his  center  of  sight.  Monk 
calls  it  "Seelenblindheit"— a  strango  name  with  a  still  Btno&ser 
moaning. 

I  will  quote  some  passages  which  seem  to  ind;c/\t  he 

j^er*    '  '       '  V    '  <.f  thb*  region  V-^-        me  nMiuwiiua 

i  to  it  by  phren- 

Fcrrier,l?*hilosophical  Transactions,  1875,  Part  U,  pagod445-4n« 
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in^:  **  After  destruction  of  the  angular  gyrus   the  animal 

nencea  to  feel  about  cautiously ;  if  pushed  to  move,  it  runs 

Ofit  every  obstacle  on  its  way.    If  put  on  the  floor,  it  cries  out 

looks  about  quite  frightened.    If  called,  it  points  its  ears  and 

L     If  taken  up  again,  it  clings  to  one  as  if  afraid  of  being  put 

cu    On    the  other    hand^  threatening  with  the  stick   has  no 

t  unless  the  stick  is  brought  in  contact  with  the  eyes." 
kunk  (Functionen   der   Grosshirnrinde,  page  25  etc.)  makes 

Bame  observations  as  Ferrier,  only  his  region  of  destruction, 

ted  Aj  (Fig.  4),  includes  a  portion  of  brain  where  Gall  located 

organ    of    "  friendship "  or 

Bchment"  (/,  Fig.  2)  ;  and 

k,  upeaking    of   the    effect, 

t    "  However,  the  animal  re- 
ts cold  at  the  sight  of  men, 

m    it    used    to    gp*eet   most 

idly,  and  even  at  the  sight 

Dgs,  with  whom  it  used  to 

'*;  an  effect  which  can  be 

jT  explained  on  phrenologi- 

principles    by  the    loss    of 

organ  of  "  attachment "  or 

mdship."    He  goes  on  to  re- 

c  that  the  whip,  which  for- 

Y    frightencul    the    animal 

r  to  a  corner,  has  now  no 
it.    The  animal  stops  before 

y  ubstacle  on  its  patlx  and 

I  back  again  ;    one  has  to 
it  to  go  up  any  steps,  and 

I  it  feels   its  way  with   its 

,  though  not  blind.    When 

rering,  it  staires  at   every- 

l  and  examines  every  object  most  cautiously,  both  when  lying 

\  and  walking  about^  just  as  if  it  bad  to  learn  afresh  and  gain 

experience. 

oltz  (Verrichtungen  des  Grosshims,  page  18,  etc.)  says  it  is 

ll-known  fact  that  animals  are  easily  put  into  rage  by  the 
ce  of  a  person  in  strange  costume.     He  got  his  servant 
p  in  fantastic  attire,  and  his  dog  would  have  toi*n  him  to 
tvd  not  proper  precautions  been  taken.     When  the  dog, 

iver,  had  been  operated  upon,  and  the  experiment  was  repeat- 
remained  perfectly  calm,  even  when  the  servant  stepped 
to  him,  though  the  animal  was  liy  no  means  blind. 
k  dillicult  to  detect  in  all  these  experiments  an  affection 

m©  faculty  which,  when  excited,  causes  timidity.    What  the 
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it  o''  y  is  I  can  not  toll,  bat  in  its  actions  it  iiccm- 

wiu.  .^-   -^..  ..on  of  fear. 

Prof.  Ferrier  found,  when  experimeDting  on  da^  and  otbo 
aoimab  on  a  portion  of  brain   marl  ->v 

sponds  to *Mhc  ascending  fruntal  con    ..  _,__     ,.   ',^ 

superior  frontal  **  in  the  human  brain,  elevation  of  shoulder  aiui 
extension  forward  of  the  opposite  fore-limb,  or  flejdoa  of  tlie  fore- 
arm and  paw. 

Now,  according  to  Darwin,  raising  of  the  sbonlders — tv^naetinm 
accompanied  by  extension  of  the  arms — is  a  sign  uf  uon-resistanc& 
He  inqnires,  page  271 : 

"  WTiy  men  in  all  parts  of  the  world  when  they  feel — whethv 
or  not  they  wish  to  show  this  feeling — tV  '  *'    -      -         •  m 

not  do  something,  or  will  not  resist  some:  ..r» 

shrug  their  shoulders,  at  the  same  time  often   '  _    m  thor 

elbows,  showing  the  palms  of  tbeir  hands  with  i.,^^^  ^x^^  }   •• r% 

often  throwing  their  heads  a  little  on  one  side,  roi&iug  .  ts 

brows,  and  opt*ning  tJieir  ^  " 

On  page  270  he  says :  *     -o^^g  ^^®  shoulders  likowiF^  ^^ 

presses  patience  or  the  absence  of  any  intention  to  rtttist     1 
the  muscles  which  raise  theshf"  '  'dled.aftl 

have  been  informed  by  an  artist,  '       ^ 

Mantegazza  (La  Physionomie  et  ]es  Sentimeuts,  jtago  113,  eio.) 
dwells  on  the  importance  of  the  movemei  '      '    '  'hetfM 

uf  submission,  devotion,  and  veneration.  'i«t]im 

the  kneeling  posture,  with  the  hands  upturned  and  palms  joined, 
is  an  innate  expression  of  devotion,  but  rather  thought  thispoAt- 
nre  a  tjign  of  submission,  Mantegazza  dilTers  from  Danrin;  lie 
holds  that  it  is  from  the  habit  we  have  from  our  chiIdh<>o<i  to  join 
our  hands  for  prayer,  that  we  employ  the  giisture  when  appealing 
to  human  beings,  who  can  do  us  either  much  good  or  greet  baniL 
He  thinks  this  gesture  is  innate  and  not  acquirevl.  Ho  qaeetiooMi 
many  artists,  and  gives  as  the  result  distinct  rule*,  showing  the 
importimce  which  the  |x>sition  of  hand  and  arm  play  in  the  (ex- 
pression of  veneration  and  devotion. 

We  know,  then,  that  the  raising  of  the  shoulders,  together  with 
the  bending  of  the  arms  and  hands,  are  concerned  in  the  physical 
e>T         *         "      ■      •     ■  -tance. 

1  !  this  region  their  argon  of 

''  veneration"  [e.  Fig.  2)  which  is  to  give  an  impulse  to  devotioo 
and  worship.     Combe  (System  of  PhrtT    '    ,  k; 

"Children  who  are  prone  to  rebellion,  rta  ij 

little  attentive  to  command,  will  generally  bo  found  to  have  this 

organ  deficient.     >'  ■    -•-  -   '     ^     •     *  '^ '  - »jj 

rank  as  well  as  in  r. 

ity." 
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Largo  *^  veneration/'  say  the  phrenologists,  produces  an  in- 
active  '    '        of  respect;  a  defect  of  "  veneration"  has  the 
ct  of  ■  hing  the  i-overence  for  power.     Dr.  Spurzheim 

Jed  it  the  emotion  of  reverence  and  respect. 
We  see  again  the  strong  relation  between  the  old  phrenology 
the  results  of  the  experiments  of  modern  phrenology.  On  the 
DUO  han<l,  I  have  shown  you  that  the  effect  produced  by  Ferriers 
JKTMiizatiou  is  the  natural  language  of  a  feeling  of  non-resist- 
Hoe ;  on  the  other,  tliat  observatious  of  Gall  resulted  in  ascrib- 
ing to  this  portion  of  brain  the  seat  of  the  emotioi^  of  respect 
revcrencf*.  Of  course,  respectful  people  do  not  resist  au- 
rity. 

Gall  appears  to  mo  to  have  been  awaro  of  the  importance  that 
\  study  of  the  physical  expression  of  our  emotions  and  thoughts 
play  some  day,  and  to  have  been  expecting  that  this  study  of 
physical  parallel  to  our  mental  operations  will  furnish  new 
Kdence  for  his  or  any  other  system,  built  upon  the  parallelism 
f  brain  and  mind.  He  devotes  a  chapter  to  pathognomy,  of  which 
following  extract  may  prove  interesting:  "This  art  is  found- 
I  on  Nature  herself;  for  it  is  Nature  that  prompts  all  the  gest- 
B,  the  attitudes,  the  movements,  finally  the  whole  mimicry,  by 
ich  men  and  animals  express  all  their  feelings  and  ideas.  Pa- 
thognomy has  its  fixed  and  immutable  laws,  whether  we  appy  it 
\x)  man  or  to  animals,  so  long  as  the  question  relates  to  the  same 
taelings  and  the  same  ideas.  Pathognomy  is  the  universal  lan- 
Hage  of  all  nations  and  of  all  animals.  There  is  no  beast  or 
nan  who  floes  not  learn  it ;  there  is  no  beast  or  man  who  does  not 
tmderstand  it.  It  accompanies  language  and  strengthens  its  ex- 
pressions; it  supplies  the  defects  of  articulate  language.  Words 
may  be  ambiguous,  but  pathognomy  never  is  so.  What  would 
become  of  engraving,  painting,  sculpture,  the  comic  art,  eloquence, 
poetry,  if  the  expression  of  the  sentiments  and  ideas  were  not  sub- 
1  U)  immutable  laws  ?  What  means  would  they  have  in  their 
;  1  to  paint  modesty,  prudence,  fear,  despair,  baseness,  joy,  an- 
Ifer,  contempt,  pride  or  devotion  ?  Where  is  the  animal  or  man 
krho  lakes  time  to  deliberate  on  the  manner  in  which  he  would 
make  his  feelings  and  his  ideas  understood  by  others  ?  Even  at 
blie  moment  when  the  feelings  and  the  ideas  arise,  they  are  writ- 
ten on  the  exterior  in  characters  discernible  by  all  the  world.  It 
is  certain,  therefore,  that  the  feelings,  ideas,  affections,  and  pas- 
dons  are  manifested  by  suitable  expression  according  to  determi- 
and  invariable  laws." 
G^all  noted  the  physical  expression  of  our  emotions,  though  he 
lid  give  us  no  explanation  of  its  cause. 

With  the  assistance  of  Hitzig,  Fritsch,  and  Ferrier's  experi- 
totfi  on  the  one  hand,  and  Qratiolet,  Piderit,  Darwin,  and  Man- 


4 


THE  POPULAR  SCIENCE  MONTHLY. 

egazza's  observations  on  the  other,  I  have  endoavonjd  t-o  jjIiott 

^you  to  night:  (1)  tho  reason  why  certain  muscles  Aud  liiubtjarH 

called  into  action  by  certain  feelings  and  emotions:  and  (:.')  how 

to  demonstrate  centers  of  ideation  by  comparing  tho  physiolofp- 

cai  experiments  with  pathognomy. 

My  woric  is,  however,  not  complete :  for,  first  of  all,  I  have  no4 
itt<^mpted  to  find  the  elements  of  those  faculti  hi  located; 

Pfiet^ondly,  we  must  take  into  consideration  that  : ,  i  iko  bmiSt^ 

very  complicated,  and,  even  had  philosophers  ever  agreed  ae  to  iti 
elements,  we  know  from  experience  that  an  emotion  seldom 
singly. 

Like  all  novelties,  my  paper  will  create  some  op3>06ition,  b« 
I  do  not  fear  criticism  :  I  only  av'ik  for  a  re-examinati- 
work,  which  I  believe  has  been  rejected  without  due  coi 

DISCUSSION. 

Dr.  Beddoo  thought  that,  although  phrenologists  had  er 
an  edifice  of  straw  and  rubbish  on  the  foundatitiim  laid  by  GaD 
and  Spurzheim,  these  last  had  been  men  of  considen»i»l.*  »->wiftj 
and  acuteness,  whose  observations  ought  not  to  be  n 
any  new  attempts  at  the  localization  of  faculty. 

Dr.  Ferrier  remarked  that,  as  the  relations  between  brain  asd 
mind  were  still  in  many  respects  very  obscure,  he   cordially 
^■welcomed  any  attempt  to  throw  light  on  the  problem.    S*!  far  thej 
physiological  or  objective  functions  of  certain  cerebral  regioxta 
had  been  determined,  but  the  question  was,  What  are  tho  oorrelj 
tions  between  the  objective  and  the  subjective  or  »    '    r\^ 

aspects  of  these  same  regions  ?    As  the  brain  was  c*  .-oa-l 

Bory  and  motor  substrata,  and  as  the  brain  was  the  organ  of  idea- 
tion, therefore  ideation  was  the  functioning  of  centers  whose  ob- 
jective functions  were  motor  and  sensory.  That  there  was  a 
relation  between  tho  development  of  certain  regions  and  certain 
motor  and  sensory  faculties  and  capacities  was  undoubted,  andj 
was  amply  proved  by  the  facts  of  comparative  anatomy  and  phys 
iology,  normal  and  morbid ;  but  whether  any  pm 
could  bo  taken  as  the  index  of  any  particular  intti;  _.... 
or  peculiarity  was  a  totally  different  matter,  for  the  same  oen-! 
ter  might  be  called  into  acti\nty  in  connection  with  unit 
mental  states.  Of  which,  then,  would  it  bo  tbo  index  ?  h\ 
lander's  speculations  in  reference  to  so-called  phrenological  do 
trines  wero  i  la  ;  but  what  wo  wtu  ' 

on  careful  n.  ition  acc<»r<ling  to  ■- 

serving  to  indicate  a  relation  between  tlie  developmout  of  pflutic 
ular  cent"        '  '  '  ^       '^^  '"''    -'*■;-,  .^ptitudv       -  ■ 

ties.     A\  owAflai 

of  consideration,  beyond  tho  general  indications  aburu  mention 
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,t  the  subject  was  one  which  was  worthy  of  careful  study,  and 
ientific  phrenology  might  one  day  become  possible. 
Mr.  Wakefield  said  that,  as  men's  minds  undoubtedly  differed 
m  each  other  in  their  natural  characteristics,  so,  it  might  be 
ed,  did  also  the  physical  organs  through  which  mind  mani- 
itself.    Was  it  possible  to  detect  these  differences  ?    Were 
tre,  also,  localized  centers  of  action  corresponding  to  certain 
:ulties  or  powers  of  the  mind  ?    This  was  the  problem  for  solu- 
n  and  demonstration.    Some  facts  had  come  under  his  observa- 
n  which  letl  him  to  think  that  the  solution  was  not  hopeless ; 
t  the  advance  made  in  this  department  of  knowledge  as  to  the 
e  relation  of  mind  and  body  was  but  slow  and  uncertain. 
Mr,  Q.  Bertin  remarked  that  it  had  been  ascertained  that  the 
:ulty  of  sight  was  localized  in  a  convolution  of  the  posterior 
of  the  brain,  and  as  we  know  that  the  faculty  of  speech  is 
ized  in  the  third  left  frontal  convolution,  it  would  seem  that 
em  discoveries  disprove  the  assumptions  of  the  phrenologists, 
e  great  mistake  of  their  system  is  to  attribute  the  same  facul- 
s  to  the  two  lobes  of  the  brain,  a  fact  disproved  by  the  localiza- 
n  of  the  faculty  of  speech  on  the  left  side.    Another  thing  lost 
ht  of  is,  that  the  examination  of  the  head  could  only  show  the 
velopment  of  the  surface  of  the  brain,  while  we  have  no  means 
detect  its  inner  development.     Nor  must  we  forget  that  the 
11  does  not  change  after  a  certain  age,  though  faculties  may  be 
developing.    Another  mistake  of  phrenologists  is  to  localize 
ulties  too  much ;  if  phrenology  is  to  become  a  science,  broader 
nes  will  have  to  be  followed,  and  Mr.  Hollander's  careful  re- 
searches will  do  much  to  further  this  object. 

Mr.  Hollander,  in  reply,  observc*d  that  nobody  disputes  the  fact 
that  there  are  brain-centers  for  ideation  ;  the  question  is  only  OB 
^o  their  localization.  But  as  the  objective  side — i.  e.,  the  physical 
Hjorrelative  of  mental  manifestation — has  been  in  many  cases  suc- 
^■bBsfully  established,  there  remains  but  the  demonstration  of  the 
^pabjective  side.  How  far  the  speaker  had  succeeded  in  this  may 
be  judged  when  the  paper  is  read  in  type.  So  far  ho  had  not  ex- 
cited opposition.  But  now  comes  the  coincidence  that  some  of 
Prof.  Ferrier's  researches,  especially  on  the  gustatory  center,  con- 
firm the  early  phrenological  observations  long  ago  rejected.  By 
careful  examination  and  a  thorough  study  of  Gall's  works  the 
speaker  found  that  there  was  a  sound  basis  to  his  system.  Gall 
had  extraordinary  powers  of  observation,  and  was  an  expert  in 
csomparative  anatomy.  He  noticed  the  resemblance  between  the 
skulls  of  murderers  and  the  skulls  of  carnivorous  animals;  the 
predominance  of  the  temporal  lobe  struck  him,  and  both  Prof. 
Benedict  and  Lombroso — the  authorities  on  criminal  anthropology 
— testify  as  to  its  correctness.    Gall,  in  the  same  manner,  noticed 
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peculiarities  in  the  heads  of  actors,  poets,  m\. 
rt^asoned  that  there  must  be  in  the  case  of  mi 
giving  an  impulse  to  destroy  or  kill  ("destruc: 
case  of  mimica  an  organ  giving  an  impulse  to  imiutte  (''  organ  «f 
imitation  ■'),  etc.  Now,  these  deductions  are  open  to  criticism,  but 
the  original  observations  are  beyond  dispute.  There  are  no  two 
characters  alike,  neither  are  there  two  skuUa  alike.  The  qu(*$titm 
in  both  cases  is,  how  to  measure  the  differences-  There  is  no 
instrument  for  the  measurement  of  those  "  ups  and  downs,"  pro- 
tuberances and   depressions   of   the   living  head.      Btt  ^h© 

skull  of  a  Goethe  and  that  of  a  murderer  there  are  inn    : ^olft 

varieties.  As  we  are  able  to  distinguish  the  two  estr^nies,  why 
should  we  not  succeed  in  demonstrating  tho  intermodiate  stagoe  ? 
Gall's  system  was  rejected  at  its  first  appearance,  bocanse  it 
threatened  to  upset  familiar  notions  about  the  liberty  of  the  will, 
about  special  creation,  and  supernatural  religion,  Thia  was  the 
first  obstacle,  and  very  few  men,  even  nowadays,  (!are  to  risk  the 
danger  of  opposing  popular  opinion.  The  author  had  attempted  a 
revival  of  Gall's  system,  more  scientific  and  appealing  to  the  loarnod 
only.    He  hoped  that  it  would  be  received  without  prejudicflu 
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A  QUEER  PET. 

Bt  ELIZABJETH   W.  BELLAMY. 

ONCE,  for  ten  summer  days,  I  had  the  pleasure  of  eiv 
a  strange  and  most  interesting  guest,  known  ut  r. 

learned  as  the  Mantis  religio.sa  ;  but  the  mure  familiar  api^lla* 
tiou  of  devil's-riding-horse,  by  which  he  is  designakni  -  *  >,ij 
native  haunts,  seems  so  appropriate  to  liis  demoniacal  v^ .  „jt 

the  creature  might  be  recognized  thereby  on  eight,  without  de- 
scription. He  looks  much  more  like  a  nag  for  bv  '"'^  nf  Use 
Inferno  than  like  a  locust  at  prayer,  despite  the  as  of 

supplication  assumed  when  about  to  snap  up  an  unwary  ily. 

I  cnptured  my  specimen  upon  the  stalk  of  a  conn?""'    "'••^- 
nium,  to  the  pale-gT€^n  color  of  which  the  hue  of  his  \  m, 

grotosquo  body  so  closely  approximated  that  it  WA-s  ^  ^t 

chance  I  espied  him.     Owing  to  this  accommodftti*'  m 

summer,  like  the  graas  and  jilants  amid  which  hia  seeks  his  prof* 
and,  in  autumn,  like  *'  nd  bran<^         '  i       -   •    — 

the  praying  mantis,  I  lo  mean>  ,  *! 

gardetiB  of  the  South,  commonly  escapes  all  eyes  save  ihe 
est.    My  prize  was  sir."  '       '  '  —  -  -  i    .   i  .  -  =    i  i  :-.     x-        .^ 

can  bo  stilkT  than  i  lo 

spring  upon  his  victiiu;  imd  at  tiiat  propitious  moment,  arine4 
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th  a  tumbler  in  one  hand  and  a  palmetto  fan  in  the  other,  I 
ie  him  my  captive.  I  might  have  taken  him  with  my  fingers 
ly ;  but,  though  I  do  not  believe,  as  the  negroes  do,  that  the  bite 
the  devil's-riding-horse  is  "batl  luck,"  or  that  this  insect  will 
irse  with  blindness"  by 
Itting  in  its  captor's  eyes 
[it  can,  I  have  a  horror  of 
creature,  and  I  prefer  not 
I  touch  it. 
By  way  of  introduction  to 
who  do  not  know  the 
^aniis  religiosa,  I  would  explain  that  ho  is  classed  with  the  Or- 
^tera,  whereby  is  declared  his  kinship  with  the  crickets,  locusts, 
roaches,  and  grasshoppers ;  yet  he  is  not  cheery  like  the  cricket, 
nor  destructive  like  the  locust,  nor  loathsome  like  the  roach,  nor 
vivacious  like  the 

"  Gay  little  vaalter  in  the  Bnnny  grass/* 
Nor  does  he  resemble  any  one  of  these  in  personal  appearance. 
Entomologically  he  is  described  in  an  array  of  big  words  which  say 
but  little  for  the  particular  specimen  that  amused  my  midsum- 
mer idleness.    It  is  not  as  an  entymologist,  therefore,  that  I  would 
Ctray  my  queer  pet. 
To  the  non-entomological  intelligence,  then,  my  captive  ap- 
red  a  pale,  yellow-green,  miniatixre  demon,  about  two  inches 
^n  length,  the  most  of  whose  body,  so  to  speak,  had  nm  to  neck* 
^h>out  midway  of  this  "neck" — or pro-ihorax,  to  quote  the  ento- 
^Bologists  —  were  attached  a  pair  of  "arms" — anienn<z  —  with 
joints  like  "  elbows."    Below  these  joints  the  arms  were  divided 
and  serrated,  like  the  claws  of  a  crab.    Atop  of  the  long  neck  the 
head  was  set  transversely,  like  the  upper  portion  of  the  letter  T, 
An  extremely  flexible  joint  united  this  peculiar  head  to  the  rigid 
neck,  and  enabled  the  creature  to  look  in  all  directions,  out  of  a 
^^r  of  extraordinarily  intelligent  and  watchful  eyes,  that  pro- 
Buded  from  each  "  end  "  of  the  head.    The  mouth  was  very  large, 
^ut,  in  spite  of  the  powerful  jaws,  there  was  no  expression  of 
ferocity  in  that  rather  formidable  feature.    In  normal  condition 
the  body  proper,  which  is  perceptibly  shorter  than  the  neck — so 
called — should  be  furnished  with  four  slender,  jointed  legs,  about 
an  inch  in  extended  length ;  but  when  under  glass  my  prisoner 
was  seen  to  be  minus  the  right  hind-leg.    This  deficiency,  how- 
Lgver,  did  not  appear  to  interfere  in  the  least  with  his  activity,  for 
^p  scrambled  about  his  glass  cell  with  a  frantic  speed  that  proved 
five  legs  as  good  as  six  in  his  case ;  of  course,  the  two  raptorial 
"  arms  "  count  as  legs  when  it  comes  to  locomotion. 

By  way  of  beginning  my  study  of  his  character,  I  dangled  a 
shoe-button  first  on  one  side  and  then  on  the  other  of  his  prison- 
TOL.  xxirn. — 88 
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louse,  soinetimos  at  the  top  and  sometimes  at 
rglttss;  and  it  was  then  that  I  discovered  the  v. 
creature's  eyes,  the  alertness  of  his  intelligenoe,  the  extraordinvy 
flexibility  of  the  minute  joint  upon  which  the  head  is  mjidd  la 
turn.  He  was  not  at  all  alarmed  by  the  dangling  bla<:k  bnttoo, 
which  he  evidently  mistook  for  a  particularly  choice  dinner ;  hut 
he  was  plainly  puzzled,  and  finally  distressed,  by  his  inability  to 
attain  possession  of  this  alluring  dainty,  seemingly  within  his 
very  grasp. 

So  long  as  the  button  was  in  his  sight,  his  whole  bein^  wu 
absorbed  in  the  effort  to  possess  it ;  but,  that  object  removed  from 
his  vision,  he  made  the  surface  of  the  glass  his  study,  feeding  is 
with  his  thread-like  tongue,  and  stretching  out  his  anterior,  rap- 
torial feet,  with  an  evident  air  of  inquiry,  along  the  traospareal 
^iralls  that  shut  him  in  so  incomprehensibly. 

Of  course,  the  captive  could  not  long  remain  in  such  a  prisoa,atid 
at  this  juncture  a  small  boy  came  to  the  rescue.  When  the  devilV 
riding-horse  is  a  subject  of  study,  the  small  .boy  is  an  invaluat] 
coadjutor;  he  quickly  becomes  expert  as  a  purveyor  of  delioade 
in  the  shape  of  living  insects,  for  dead  ones  the  dainty  mantis] 
will  not  deign  to  accept.  The  small  boy,  in  this  instance,  perceir- 
ing  at  once  the  value  of  my  captive,  and  the  inadequacy  of  his 
lodging,  forthwith  provided  a  discarded  fly-trap  of  wire  gausd, 
cylindrical  in  form,  six  inches  in  diameter,  and  about  nine  inches 
in  height,  surmounted  by  a  top  of  tin,  The  lack  of  a  fixed  tioor- 
ing  was  supplied  by  a  bit  of  cardboard. 

The  devirs-ridiug-horso  was  manifestly  pleased  with  his  traDR-, 
ference  to  his  more  spacious  abode,  and  he  looked  about  him  with] 
a  very  comical  air  of  studious  observation.  The  wire  gau 
offered  no  more  obstacle  to  his  locomotion  than  did  the  glass,  bo^ 
he  was  plainly  puzzled  over  the  difference  between  the  walla 
this  prison*house  and  those  of  the  one  he  had  left:  for  a  lltl 
while  he  seemed  to  be  weighing  the  problem  intently,  putting  uut 
a  cautious  claw  for  inquiry,  and  turning  his  head  with  an  expros- 
siou  of  deep  attention  from  side  to  side,  and  pausing  every  now 
and  then,  in  his  upward  course,  to  examine  this  strange  new  sur- 
face. 

The  first  meal  we  offered  our  fantastic  guest  was  a  dead  fly.j 
but  this  he  disdained  in  any  way  tonotico;  th-Micrh  he  was 
pejitedly  shaken  to  the  bottom  of  the  cage  v 

he  refused  oven  to  see  it.    Thereafter  our  t...  v . 

his  meals  served  to  him  au  ^yxturisL    Tlio  living  fly  *. 

turned  loose  in  the  cage,  and  instantly  the  devil'a-ri 

>v;i3  on  the  alert :  warily  ho  crept  up  the  sides  of  tlw*  ^ 

himself  in  a  ])osition  to  spring,  and  then  tho  fly  w<  .Qd 

the  slow,  laborious  work  of  creeping  upon  his  prey  uad  aU  lu  be' 
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done  over  again.  But  the  patience  of  the  devil's-riding-horse  in 
pursuit  of  a  dinner  is  inexhaustible,  his  perseverance  indefati- 
gable, and  sooner  or  later  the  fly  was  inevitably  his :  with  a  snap 
like  a  steel  trap,  he  clasped  his  victim,  and,  settling  upon  his 
haunches,  he  stripped  ofiE  the  gauzy  wings — but  at  this  point  I 
fled.  The  small  boy,  however,  had  a  stouter  heart,  and  presently 
he  announced  that  the  meal  was  over ;  the  devil's-riding-horse  had 
^evoured  the  fly,  every  atom,  and  was  licJcing  his  daws ! 
^B  We  had  a  good  magnifying  glass  wherewith  to  pursue  our 
^Btudy  of  the  prisoner,  but  it  was  easy  enough  to  discern  all  his 
Hitoovements,  his  very  expression,  with  the  naked  eye.  Every  one 
f  has  seen  flies  go  through  the  performance  children  call  "  washing 
its  face,"  a  sight  so 
familiar  that  we  fail 
to  be  impressed  by  it. 
In  the  devil's-riding- 
horse  this  is  a  most 
amusing  exhibition. 
Our  specimen  would 
thrust  out  his  fila- 
ment of  a  tongue, 
carefully  lick  his  ser- 
rated claws,  examine 
them  closely,  scratch 
the  back  of  his  head 
which  he  twisted 
from  side  to  side, 
rub  one  jaw  and  then 

the  other,  and  turn  and  look  at  us  out  of  those  strange  eyes  of 
his,  as  if  to  rebuke  our  impertinent  staring.  Not  infrequently 
he  would  end  the  performance  with  a  mighty  yawn — inaudible,  of 
course — and  scamper  away,  as  far  as  his  limits  would  allow.  His 
bearing  altogether  was  calculated  to  impress  one  with  the  idea 
that  he  entertained  a  serene  contempt  for  the  whole  human 
family. 

Apparently  he  did  not  object  to  his  imprisonment,  for  he 
showed  no  disposition  to  escape  when,  time  and  again,  the  oppor- 
tunity was  offered  him  ;  and  except  when  a  fly  was  introduced  to 
his  consideration,  he  usually  remained  motionless  against  the  side 
of  his  cage,  as  often  as  not  with  his  head  downward.  He  never, 
of  his  own  accord,  betook  himself  to  the  bottom,  not  even  in  pur- 
suit of  his  prey,  and  he  finally  came  to  prefer  the  tin  top  of  the 
cage — possibly  on  accoimt  of  the  shade  it  afforded— clinging  there 
like  a  fly  to  the  ceiling.  If  we  inverted  the  cage,  he  instantly 
crawled  upward  and  clung  to  the  bit  of  cardboard  that  did  duty 
for  a  top.    Once,  when  one  of  his  claws  was  accidentally  caught 
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dowB  and  stood  ahakiiig  the  woonded  member,  just  m 
fihakes  bis  hand  when  be  has  caught  his  finger  in  a  door; 
licked  his  bruises,  holding  up  the  tinj  claw  and  carefoUj 
ining  it. 

Early  on  the  morning  of  the  seventh  day  after  his  capture,  hii 
friend  the  small  boy  annoonoed  that  the  derird-riding-faorve  had 
shed  hia  skin,  and  had  grown  to  twice  his  former  size !  But  this 
was  not  strictly  accurate.  The  mantb  had  indeed  shed  his  akio, 
which  lay  in  the  bottom  of  his  cage  like  a  shrunken  and  diacardM 
garment,  or  rather  like  a  sort  of  abandoned  self,  so  perfect  was 
every  feature  of  the  outgrown  mask ;  but  the  devil's-riding-horse, 
though  wonderfully  expanded  in  his  new  estate,  was  not  hoicB  as 
large  as  we  had  known  him  the  day  before.  In  other  naBpscti^ 
also,  he  showed  a  difference :  he  was  beginning  to  change  color;  a 
small  brown  spot  was  visible  on  the  back  of  hia  folded  wings,  uid 
in  two  days  more  he  was  as  brown  as  his  cage — as  brown  as  any 
twig  he  might  elect,  in  his  coming  freedom,  to  alight  upon.  Bat, 
strangest  change  of  all,  the  missing  right  hindAeg  was  ihere^  very 
much  shorter  than  its  fellow ;  and,  whereas  our  devil's-riding- 
horse  had  never  heretofore  seemed  to  be  conscious  of  his  deficiency, 
he  now  went  lame  I  However,  for  yet  another  marvel,  in  a  few 
days  more,  that  tardy  log  was  as  well  developed  as  the  others. 

About  this  time  we  discovered  that  aometlung  aOed 
prisoner.  He  clung  more  persistently  than  ever  to  the  top  of 
cage,  and  could  hardly  be  induced  to  stir,  even  for  a  fly.  StfQ,  he 
would  at  his  leisure  make  a  dash  at  every  insect  offered  him ;  btit, 
tyir)ug]i  he  captured  and  killed  his  prey,  he  did  not  devour  iL 
Therefore,  lest  he  should  die  on  our  hands,  we  decided  to  releosa 
him.  For  this  purpose  we  took  him  to  the  same  flowernrtand 
where  ho  had  been  captured,  and  on  a  bare  shelf,  exposed  to  the 
blazing  noon,  we  reversed  the  fly-trap,  leaving  it  open  to  tho  sky. 
The  captive  was,  as  usual,  clinging  to  the  tin  top  of  his  prison- 
house,  but,  the  instant  he  perceived  himself  at  the  abhorred  bot- 
tom, he  began  to  crawl  up  the  side  of  the  cage. 

Now,  wo  had  expected  that  the  release  of  this  prisoner  would 
be  a  very  tame  afPair  of  ready  wings ;  but  there  was  a  dramatic 
surprise  in  store  for  us.  When  we  looked  to  see  our  mantiii 
"  spread  his  sheeny  vans  for  flight,"  ho  paused  on  tlie  tin  rim  that 
bound  the  wire  gauze,  and  lifting  that  queer  head  of  his  until  it 
almost  lay  back  on  his  neck,  he  gazed  up  at  the  sky 
slowly  from  side  to  side,  he  took  a  long  survey  of  tli^  h^ 
y'mon  in  no  way  troubled,  it  would  seem,  by  the  1  'it 

^Aft*?r  several  seconds  of  this  sky-gazing,  he  sir '*  >m 

llighMy,  aud  peered  down  at  the  depth  from  ^- 

oended ;  then  ho  looked  at  the  sky  again,  and  again  he  peered  at 
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tlie  bottom  of  his  cage.  Evidently  he  was  puzzled ;  heretofore, 
hen  he  climbed  those  walls,  ho  had  invariably  found  a  rest  at 
\} — tiu  at  one  end  and  cardboard  at  the  other;  but  this  vast 
panse  of  light  was  a  marvel  to  be  pondered  and  not  too  rashly 
ceptod.  That  mantis  never  did  fly ;  he  crawled  around  the  edge 
of  the  cage  at  last  to  a  spot  where  it  touched  a  higher  shelf  of  the 
flower-stand,  and,  as  if  he  had  just  discovered  that  he  was  a 
^^jrisoner  no  longer,  scrambled  with  more  haste  than  discretion  up 
^■p  the  next  shelf,  where  a  huge  black  spider,  whose  lair  was  just 
^^pder  the  verge  of  the  shelf,  pounced  upon  him  so  suddenly  that 
^ft treat  was  impossible.  The  mantis  was  taken  completely  by  sur- 
prise, and  the  start  he  gave  was  so  violent  that  but  for  the  spider's 
swift,  encompassing  arms,  he  must  have  fallen  backward  off  the 
shelf.  Thereupon  ensued  a  terrific  struggle ;  the  devil's-riding- 
horse  made  a  brave  resistance,  but  the  spider  would  have  proved 
L^po  much  for  him,  so  his  late  jailer,  armed  with  a  broom-straw, 
^l^parated  the  combatants.  The  spider  retired  to  the  shadow  of 
the  shelf,  and  the  mantis,  climbing  upon  the  leaves  of  a  mespilus- 
I  tree  that  reached  against  the  farther  side  of  the  flower-stand,  dis- 
[    appeared  from  our  ken  forever. 
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COLOR,  as  such,  is  not  necessarily  of  any  value  to  an  organism. 
Organic  substances  frequently  possess  a  chemical  and  physi- 
cal Btructuro  which  causes  certain  light-waves  to  be  absorbed ;  or, 
the  elements  of  tissues  may  be  so  arranged  that  light  is  scattered, 
or  interference  colors  are  produced.  Thus  blood  is  red,  fat  is 
white,  and  the  external  surface  of  the  air-bladder  in  certain  fishes 
has  a  metallic  luster,  like  silver.  In  such  cases  there  is  no  reason 
why  we  should  inquire  as  to  the  use  or  meaning  of  the  color  in 
the  animal  economy;  the  color,  as  such,  has  no  more  meaning 
than  it  has  in  a  crystal  of  sulphate  of  copper  or  iron.  Such  colors 
are  the  incidental  results  of  chemical  or  physical  structure,  which 
is  valuable  to  the  organism  on  its  own  account.  This  argument 
will  be  still  further  enforced  if  we  remember  that  the  colors  in 
question  are,  strictly  speaking,  not  colors  at  all.  Blood  and  fat 
so  constituted  that  they  will  be  red  and  white,  respectively,  in 
e  presence  of  light,  but  they  can  not  be  said  to  possess  these 
ilors  in  their  normal  position,  buried  beneath  the  opaque  surface 
of  an  animal. 

*  From  tAlvtnoe  sbeeu  of  The  Colon  of  AairoaU,  by  Gdw«rd  B.  Poultoa,  U..  A^  F.  R.  S. 
latctiutionBl  Scientific  SeHof,  No.  LXTH,    In  pr«B3  of  0.  Appletoa  &  Oo^ 
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The  existence  of  non-significant  colors  is,  neyertheleoBy  most 
^important,  for  they  form  the  material  out  of  which  natural  or 

exual  selection  can  create  significant  colore.  Thus  the  color  of 
hlood  may  be  made  use  of  for  "  complexion,"  while  fat  maj  be 
employed  to  produce  whit©  markings,  as  in  certain  insect  larvao. 
The  yellow,  brown,  and  red  fatty  matters  of  the  counectiro  tanstie 

re  accumulated  beneath  the  skin  in  patches,  so  ae  to  produce 

attorns. 

All  animal  color  must  have  been  originally  non-significant,  for, 

lalthough  selective  agencies  have  found  manifold  uses  fcr 

this  fact  can  never  have  accounted  for  lis  first  appearance. 

iiowever,  been  shown  that  this  first  appearance  presents  no  difii- 

'  culty,  for  color  is  alwa>'B  liable  to  occur  as  an  incidental  result 

This  is  even  true  of  the  various  substances  which  seem  to  be  Bf^- 

cially  set  apart  for  the  production  of  color  in  animals;  for  pig* 

^ments  occur  abundantly  in  the  internal  organs  and  tissuet  of 

[lany  forms.  The  brilliant  colors  of  some  of  the  lower  oi^ganiciDS 
ire  probably  also  non-significant.  In  all  higher  animals,  however, 
^the  colors  on  the  surface  of  the  body  have  been  significant  for  a 
vast  period  of  time,  so  that  their  amount,  their  arrangement  in 
patterns,  their  varying  tints,  and  their  relation  to  the  differMit 
parts  of  the  body,  have  all  been  determined  by  natural  selection 
through  innumerable  generations.  Because  the  origin  of  all  pig- 
ments is  to  be  found  in  the  incidental  result  of  the  chemical  and 
physical  nature  of  organic  compounds,  it  by  no  means  follows 
that  incidental  or  non-significant  colors  would  have  appeared  at 
all  on  the  surface  of  most  animals.  And  we  find  as  a  matter  of 
fact  that  such  colors  tend  to  disappear  altogether,  directly  they 
cease  to  bo  useful,  as  in  cave-dwelling  animals.  On  the  oth«r 
hand,  the  non-significant  color  of  blood  or  of  fat  would  pateist 
undiminished  in  such  forms. 

Just  as  natural  selection  may  develop  an  appearance  which 
larmonizes  with  the  surroundings,  out  of  tlie  material  provided 
by  non-eignificant  color,  the  same  agency  may  lead  to  the  disap- 
pearance of  the  latter  when  it  impedes  the  success  of  an  animal  ii 
the  struggle  for  existence.  Thus  the  red  cxjlor  of  blood  has  dimp-' 
peared  in  certain  transparent  fishes,  which  are  thereby  concealed 
from  their  enemies.  Among  the  manifold  possible  variationa  of 
nature  is  that  of  a  fish  with  colorless  blood,  which  can,  neverthe- 
less, efficiently  perform  all  the  duties  of  this  fluid.  While  ancb  a 
variation  would  be  no  advantage  to  the  great  majority  of  verte- 
brates, it  would  be  very  beneficial  to  a  fish  which  waa  already 
difficult  to  detect  on  the  surface  of  the  ocean  on  aoconni  of 
transparency. 

Colors  may  be  useful  in  many  wajrs,  and  are  therefore  alwa; 
liable  to  bo  turned  to  account  in  one  direction  or  another*    Tbd' 
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aay  *bo  of  direct  physiological  value  to  the  organism,  or  may 
Bt  in  the  struggle  for  existence  by  deluding  other  species,  or 
^aiding  the  individuals  of  the  game  species,  or  they  may  be  ia- 
amately  connected  with  courtship. 

The  color  of  chlorophyl,  which  causes  the  groen  appearance 
Df  vegetation,  must  be  intimately  connected  with  the  important 
changes  which  take  place  in  this  substance  in  the  presence  of 
^ight.    It  is  well  known  that  under  these  circumstances  carbon 
lioxido  (popularly  called  "  carbonic  acid  ")  can  be  split  up,  and  its 
ma<ie  to  unite  with  the  elements  of  water,  forming  organic 
ice.    Although  this  process  has  been  much  studied,  it  is  still 
r^Tj  imperfectly  understood.    It  is  clear,  however,  that  the  color 
>f  chlorophyl,  involving  the  special  absorption  of  certain  light- 
raves,  has  some  direct  bearing  upon  the  changes  which  occur. 

No  equally  clear  instance  has  been  proved  to  occur  in  the  ani- 
mal kingdom,  except  iu  those  few  forms  which  resemble  plants 
in  possessing  chlorophyl.  Dr.  Hickson,  however,  believes  that 
among  corals  "  the  most  widely  distributed  colors  will  eventually 
be  prove<i  to  be  allied  to  chlorophyl,  .  ,  .  and  perform  a  very 
limilar  if  not  precisely  identical  physiological  fimction."  It  is 
much  to  be  desired  that  this  interesting  suggestion,  which  Dr, 
Hickson  supports  by  many  arguments,  may  be  thoroughly  tested 
aa  soon  as  possible.* 

In  the  very  common  association  of  colored  substances  with  the 

I  important  function  of  respiration,  it  is  clear  that  the  color  is  not 
knore  than  incidental ;  while  the  fish  with  transparent  blood  shows 
that  color  is  not  indispensable  for  the  due  performance  of  the 
f unctioiu  Pigment  is,  however,  of  direct  importance  for  vision ; 
it  is  always  present  in  the  eyes  of  animals,  except  in  the  case  of  ] 
Rrlbinos,  and  it  is  said  that  even  they  possess  the  essential  visual 
pigment  associated  with  the  termination  of  the  optic  nerve  (reti- 
nal purple), 

bThe  difference  between  the  physiological  importance  of  color 
animals  and  plants  is  well  shown  by  the  fact  that  a  true  albino 
riety  (not  merely  a  variegated  example)  of  a  green  plant  could 
\  live  for  any  length  of  time. 

There  are,  however,  certain  cases  among  animals  in  which  it  is 
extremely  probable  that  color  is  of  direct  physiological  value.    It 
is  well  known  that  dark  colors  readily  absorb  radiant  heat,  while 
ight  colors  do  so  with  difficulty.    For  this  reason  black  clothes 
most  trying^  and  white  most  comfortable,  in   the  hottest 
ler.    Conversely,  a  dark  surface  readily  parts  with  heat  by 
twliation,  while  a  white  surface  retains  heat  far  more  effectually. 
A  few  writers  had  suggested  that  these  principles  may  explain 

*  A  Katunlist  lu  North  Celebes  (Hicksoo,  1889),  pp.  149-151. 
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Sbi  thorn  of  Uic 
«7r  or  twfciiwihin  boHarftj'  ( To- 
;w«K)«),«Mktb»fi^iiiB  of  »  i^bM  cjliDdir.aDd  alw&yi 
dhM9»  iMr  poailioB  wIms  tka  cylindar  i»  tamed  roond.  Tbe 
qattMom  OMd*  farther  inretfligBftioii,  and  mnt^  mi^t  be  learned 
by  teterpciittg  yorioog  acreeoe  betaeen  «oA  krrg  and  tbe  li^it, 
ihcui  evMag  off  diflanoA  eite  of  li^t-wsrea 

Tbe  meet  liaporteai  eoppori  to  tbe  bypoihess  it  foond  ia 
eiyerlmeni  oiade  by  Lotd  WeleinghenUp  in  wbidi  eeveeel . 
f^  '  olon  were  pieced  on  e  snzface  of  mow  < 

V  ne;  in  half  en  bonr  tbe  now  beneelb  tbederl 

inmicis  ehowed  di«tinet  eigns  of  melting,  but  no  effecto  won>  smu 
beneaih  the  oUiera.    Thedifleranceewr^  ia 

tfli0Oimeoftwohonre,irhenthedarlni^i  ck 

gefmieter«  the  chlmney-eweeper  (Odezia  cha  .  **  had  d^ 

ddi^ly  T-     ^'      lownward  race  among  thorn. 

It  U  t:  cf^rtaiu  that  tbe  abeorption  of  radiant  heat  is 

fftrurwl  by  tbo  dark  colors  of  northern  insecta^  and  it  ia  in  erety 
way  probable  tliat  tliey  are  beueHted  by  tbe  warmth  received  in 
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is  way.   We  can  not,  however,  as  yet  assert  tliat  such  dark  colors 
not  also  advantageous  for  concealment  or  some  other  purpose. 
The  white  appearance  of  arctic  birds  and  mammals  must  be 
Ivantageous  for  concealment  in  a  region  so  largely  covered  with 
fcow,  but  it  is  very  probable  that  advantage  is  also  secured  by 
decking  the  loss  of  heat  through  radiation. 
Thus  Lord  Walsingham's  experiments  and  conclusions  seem 
prove  that  colors  are  sometimes  of  direct  physiological  value  to 
limals,  although  a  great  deal  more  work  must  be  done  before  we 
^an  safely  estimate  the  proportion  which  this  advantage  bears  to 
lers  also  conferred  by  the  same  colors. 

By  far  the  most  wide-spread  use  of  color  is  to  assist  an  animal 
escaping  from  its  enemies  or  in  capturing  its  prey ;  the  former 
is  protedive,  the  latter  aggressive.  It  is  probable  that  these  were 
the  first  uses  to  which  non-significant  colors  were  put.  The  re- 
semblances are  of  various  kinds ;  the  commonest  cases  are  those 
of  simple  concealment.  The  animal  passes  undetected  by  resem- 
bling some  common  object  which  is  of  no  interest  to  its  enemies  or 
prey  respectively,  or  by  harmonizing  with  the  general  effect  of  its 
surroundings ;  the  former  is  special,  the  latter  general  resem- 
blance, and  both  may  be  protective  or  aggressive.  Among  the 
most  interesting  special  aggressive  resemblances  are  the  cases  of 
alluring  coloringf  in  which  the  animal,  or  some  part  of  it,  resem- 
bles an  object  which  is  attractive  to  its  prey. 

Mimicry  is  in  reality  a  very  important  section  of  special  resem- 
hlance.  The  animal  gains  advantage  by  a  superficial  resemblance 
to  some  other,  and  generally  very  different,  species  which  is  well 
known  and  dreaded  because  of  some  unpleasant  quality,  such  as  a 
sting  or  an  offensive  taste  or  smell,  etc.,  or  it  may  even  be  pro- 
tected from  the  animal  it  resembles :  this  is  protective  mimicry. 
When,  however,  the  animal  resembles  another  so  as  to  be  able  to 
injure  the  latter  or  some  other  form  which  accompanies  it  or  is 
not  afraid  of  it,  the  mimicry  is  aggressive.  .  .  . 

When  an  animal  possesses  an  unpleasant  attribute,  it  is  often 
to  its  advantage  to  advertise  the  fact  as  publicly  as  possible.  In 
this  way  it  escapes  a  great  deal  of  experimental  "tasting."  The 
conspicuous  patterns  and  strongly  contrasted  colors  which  serve 
as  the  signal  of  danger  or  inedibility  are  known  as  warning  colors. 
In  other  cases  such  colors  or  markings  enable  individuals  of  the 
same  species  easily  to  follow  those  in  front  to  a  place  of  safety,  or 
assist  them  in  keeping  together  when  safety  depends  upon  num- 
bers. It  is  these  warning  colors  which  are  nearly  always  the 
objects  of  protective  mimicry. 

Finally,  in  the  highest  animals,  the  vertebrata  and  many  of 
the  most  specialized  invertebrate  groups,  we  have  some  evidence 
for  the  existence  of  an  aesthetic  sense.    Darwin  believed  that  this 
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wenae  vafl  brought  into  play  in  cour'  A  that  colors  ud  1 

pattern  have  been  graduaUy  modi^ed  ^j  .„;.  preference  of  tltel 
females  for  the  most  heaatifnl  males ;  he  believed  that  ffueii } 
•  selection  accounte  for  many  of  the  mo6t  beautiful  featons j 
by  animals^  viz,,  those  which  are  especially  disfplaredj 
during  coortship. 


THUNDER-STORMS. 

Br  ROBERT  H.  SCOTT, 

THUNDER-STORMS    naturally  artract  universal   attentiea 
when  they  occur,  and  it  may  perhaps  be  of  interest  to  poitk 
out  some  particulars  that  have  been  ascertained  about  them. 

The  most  obvious  facts  are  that  a  heavy  cloud  passes  oviir  ths 
observer,  and  tliat  from  it  lightning  appears,  followed,  after  » 
^greater  or  less  interval,  by  thunder;  and  that  usually  heavy  rain 
or  hail  falls  from  the  cloud.    The  damage  wrought  by  these  oc-  ^ 
currences,  whether  by  lightning-strokes  or  by  the  haQ,  is  so  seri- 
ous that,  in  countries  especially  liable  to  such  visitations,  hail  in- 
surance forms  an  important  item  in  the  farmer's  calculations.    In 
many  countries  such  insurance  is  in  the  hands  of  the  Govemmajt, 
and  accordingly  statietics  as  to  the  amount  of  losses  are  to  be  ob«^ 
tained ;  whereas  where  insurance  is  in  the  hzmdsof  private  oom*fl 
paiiies,  information  as  to  the  expenditure  of  these  companies  is 
naturally  not  published. 

As  regards  the  liability  of  certain  districts  to  suffer  damii^ 
from  thunder-storms,  it  has  been  maintained  by  several  f  iee 

that  these  visitations  are  steadily  increasing  in  fre<^i  ,,..,..  A 
most  elaborate  inquiry  into  the  records  of  such  occurrences  was 
printed  in  the  Journal  of  the  S*  ■  '  '^'  of  Berlin  for  18W. 
From  this  it  appears  that  the  <  ;aed  no  general  in-^ 

crease  in  the  fref^tienoy  of  lightning-strokes,  but,  on  the  contiBryi| 
rather  a  decrease.    Houees  with  soft  or,  in  other  words, ' 
roofs  are  struck  about  seven  or  eight  times  more  frequently  1 
ordinary  slated  dwelling-houses.    Houses  in  towns  are  much  less 
frequently  affected  than  those  in  the  country. 

The  geological  character  of  the  soil  has  a  very  great  inflaenca| 
on  the  risk.    If  this  for  a  limestone  soil  be  taken  as  one,  that  for 
a  sandy  soil  is  nine,  and  for  swampy  land  twenty -two.    As  i 
the  different  classes  of  trees,  if  the  risk  to  a  beech  be  taken  as  i 
that  to  a  conifer  (fir  or  spruce)  is  fifteen,  to  an  oak  fif^y 
to  other  deciduous  trees  forty.    Another  investigator  a 
the  comparative  immunity  of  the  beech  by  the  fact  tb?r  ^*e9 

ire  edged  with  short  hairs,  which  allow  the  electricity  coUcoltxi  in 

Reaves  to  escape  quietly. 

to  the  actual  origin  of  atmospheric  electricity,  authorities 
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not  at  all  agreed,  aiid  the  observations  made  on  its  phenomena 
(mode  at  different  stations)  do  not  accord  in  a  satisfactory  man- 
ner.   In  fact,  It  appears  as  if  the  indications  of  the  instruments 
are  due  to  local  causes,  so  that  they  do  not  lend  themselves  to  any 
sefiil  generalizations.    When  a  thunder-storm  is  actually  raging 
the  neighborhood  of  a  station,  the  indications  of  electrometers 
hereat  are  most  erratic  and  violent,  but  it  can  not  be  said  that  any 
tromotor  enables  us  to  perceive  the  approach  of  a  storm  one 
trhit  earlier  than  we  are  able  to  do  by  careful  watching  of  the 
clouds.    As  regards  forecasting  thunder-storms,  this  can  be  done 
,in  a  general  sort  of  way ;  but  it  is  not  practicable  to  predict  which 
Trillages  or  parishes,  or  even  counties,  will  be  visited.    When  the 
daily  weather  charts  are  drawn,  if  we  find  that  there  is  an  uneven- 
nesB  in  the  isobaric  lines — that  is,  if  these  are  wavy,  or  bulge  out 
irregularly — we  know  that  thunder-storms  are  likely  to  burst 
somewhere  or  other  over  the  country,  but  that  is  all  we  can  say* 
At  each  station  the  barometer  is  unsteady — the  mercury  moving" 
up  and  down  in  the  tube — during  the  actual  continuance  of  the 
term ;  but  this  oscillation  of  the  mercurial  column  has  nothing 
to  do  with  the  irregularity  in  the  isobaric  lines  above  mentioned. 
Forecasting  these  storms  is,  therefore,  always  an  uncertain  and  a 
thankless  task,  for  local  success  is  rarely  attained. 

Among  the  earliest  symptoms  of  the  approach  of  a  thunder- 
storm is  the  appearance  on  the  western  horizon  of  a  line  of  cumxi^ 
hia  ("  wool-pack  ")  clouds,  exhibiting  a  peculiar  turreted  structure. 
I  say  on  the  western  horizon,  for  most  of  our  changes  of  weather 
come  from  that  quarter,  and  it  has  been  proved  that  thunder- 
storms, like  wind-storms,  advance  over  the  country,  generally, 
I  from  some  westerly  point.  This  bank  of  clouds  moves  on,  and 
Hpver  it  appear  first  streamers  and  then  sheets  of  lighter  upper 
^^Kloud — cirrtw»  or  "  mare's-tail  " — which  spread  over  the  sky  with 
^■extreme  rapidity.  The  heavy  cloud  mass  comes  up  under  this 
^Vfilm,  and  it  is  a  general  observation  that  no  electrical  explosion  or 
"  downfall  of  rain  ever  takes  place  from  a  cloud  unless  streamers 
of  eirruB,  emanating  from  its  upper  surface,  are  visible  when  tlie 
cloud  is  looked  at  sideways  from  a  distance. 

Thunder-storms  are  generally  accompanied  by  falls  of  hail  as 

well  as  rain,  and  these  hailstones  assume  the  form  of  lumps  of  ice 

— some  even  as  large  as  hens'  eggs,  and  weighing  several  ounces, 

having  been  known  to  falL    The  stories  of  masses  of  hailstones, 

eighing  many  pounds,  having  been  found  after  storms,  are  ex- 

lained  by  the  fact  that  the  hailstones,  after  they  have  fallen,, 

may  have  frozen  to  each  other  and  formed  a  solid  lump  on  th 

round.     Large  hailstones  are  composed  of  alternate  layers  of 

lear  crystalline  and  white  porous  ice,  and  many  of  them  consist 

I  an  a^ggregate  of  smaller  hailstones  which  have  attached  them- 


■ifihfcrfl,  but  ocfaen  kam  Urn  raportad  fraot  iia&kl^  mA  qmta 
f«e«Dtf]rh«nPliilftdalplittsOolQberl«lMil  WIma  Mdi  &  Tvite. 
tion  «f  ioe^mnps  Ukas  jIms^  the  cstin  crops  of  &e  distnci  af- 

foctod  tor  it  are  dMtrojred.    BaAsitonn  pwd  ow  KdiawBd 
in  Aqji^  1970,  aad  in  ftra  miBBUi  kkm 
w//rlh  of  daiMff*  was  doM,  prineipftDy  to  < 
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rmllf,  Kjbw  Qmriam  were  amon^  the  principel  enOems. 

It  ia  a  proUasB  aa  jei  tmaolred  to  aoooixnt  for  the 
in  the  almoepbere  of  tach  objecta  as  tbeae  liailrtnaaw, 
qtumtljr  weigh  mnch  over  an  ounceL    A  zeoent  theory,  which 
na  to  carry  aome  ptobabOity  with  it,  aopfioeea  that  in  the 

irt  of  erery  hidl-clood  there  is  a  whirlwind,  or  what  is  usually 
but  erroneooaly  termed  a  "*  tornado."    It  ia  well  known  that  soch 

tnrbanoea  exert  a  prodigioos  lifting  power^  raising  heavy  ob- 
%,  tueh  aa  carta,  house-roofs,  and  even  tre^  and  tianqKirting 
thoiu  to  coniiiilorAble  distances.  Tho  theory  is»  thnt  when  a  drop 
of  wator  in  such  a  r^  • -^  ''<>  congealed  it  is  carriod  round  and 
roiinrl  in  tho  vift^^x  i.  i  up,  more  moujture  being  condensed 

ari'l  fro'^on  ui  .  until  at  last  it  is  thrown  out 

ami  fulls.    Tl  .   -  -   ...-:^-   .  : he  alternate  layers  of  which  I 

havo  alreafly  .  but  will  not  account  for  the  formation  of 

orystaU,  a  gruwtU  which  usually  requires  a  considerable  time. 


Thnnder-storms  have  been  scientifically  studied  in  various 

^untries,  and  the  broad  fact  has  been  elicited  that  they  travel 

^per  the  earth's  surface  like  wind-stonns,  but  at  a  higher  velocity. 

To  give  an  idea  of  this,  I  may  quote  some  statements  made  be- 

(te  the  Royal  Meteorological  Society  last  June,  in  relation  to 
le  storm  of  the  3d  of  that  month.  This  storm  progressed  from 
Tiltshire  to  Edinburgh,  over  a  distance  of  four  hundred  miles,  at 
nearly  uniform  speed,  tie  rate  of  travel  being  about  fifty  miles 
an  hour.  This  is  an  unusually  rapid  rate  of  advance  for  a  wind- 
Btorm  over  these  islanda  I  am  not  speaking  of  the  velocity  of 
the  wind  in  the  storm,  but  of  the  velocity  of  the  storm  system  as 
a  whola  In  this  storm  many  of  the  hailstones  which  were  col- 
lected weighed  over  an  ounce.  Some  at  Docking,  near  King's 
Ljrnn,  wore  said  to  be  three  inches  in  diameter,  and  to  weigh 
three  and  a  half  ounces.  One  was  weighed  at  Barden  Mill,  near 
Tunbridge  Wells,  and  was  said  to  turn  the  scale  at  half  a  pound. 
As  regards  the  incessant  character  of  the  lightning  in  London, 

te  observer  at  Highgate  counted  twelve  hundred  and  forty-foxir 
iplays  daring  the  two  hours  ending  at  11.10  P.  M.,  giving  an 
average  of  over  ten  per  minute.  Another  observer,  at  Westgate- 
ou-Sea,  gave  a  much  higher  figure  for  frequency ;  his  attempt  to 
count  breaking  down  at  the  very  high  number  of  one  hundred 
and  thirty-one  per  minute. 

Thunder-storms  are  much  more  frequent  in  low  latitudes  than 
in  high.  In  some  tropical  countries  they  are  said  to  occur  regu- 
larly every  afternoon.  At  Rio  the  story  was  that  at  certain  sea- 
sons, in  issuing  invitations  to  afternoon  parties,  it  was  usual  to 
specify  whether  guests  were  to  assemble  before  or  after  the 
thunder-storm.  In  Abyssinia,  D'Abbadie  gives,  as  the  average  of 
four  years,  410*6  as  the  annual  number  of  these  storms.  Many  of 
these,  however,  consisted  of  only  one  or  two  flashes  of  lightning. 
It  was  formerly  believed  that  such  storms  never  were  noticed  in 
the  arctic  regions,  but  this  is  not  the  case,  for  one  was  experi- 
enced at  Bell  Sound,  Spitzbergen,  in  78**  north  latitude,  in  August, 
K73 ;  and  a  succession  of  thunder-storms  was  reported  for  several 
ys  in  July,  1870,  on  the  west  coast  of  Nova  Zembla.  At  any 
rate,  in  such  high  latitudes  they  are  very  rare. 

Thunder-storms  are  generally  divided  into  two  groups — heat 
thunder-storms  and  cyclonic  thunder-storms.  The  former  are  the 
summer  tyi>e,  while  tlie  latter  occur  principally  in  autumn  and 
winter.  We  may  also  say  that  the  former  are  essentially  conti- 
jaental,  while  the  latter  are  characteristic  of  the  ocean  or  island 
aate.  In  Iceland  all  the  thunder-storms  are  of  this  latter  type, 
:  occur  in  winter.  The  same  conditions  show  themselves  on  the 
itiah  Atlantic  coasts,  where  there  is  a  decided  maximum  of  fre- 
leacy  of  such  storms  in  winter,  even  in  the  latitude  of  the  south- 
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west  of  Ireland,  at  Valencia.  These  circumstancce  aro  fioeaOfiUd 
for  by  tho  fact  that  thunder-storms  are  alvrays  associated  with 
great  differences  of  temperature  in  adjacent  masses  of  air.  Sndi 
conditions  are  most  likely  to  occur  in  hot  climates,  where  the  *uil 
gets  excessively  heated  in  the  daytime,  while  the  air  at  some  dis- 
tance above  it  is  cool.  In  cold  climates  they  occur  in  winter, 
where  a  shift  of  wind  from  southwest  to  northwest  is  sometimct 
accompanied  by  a  sudden  fall  of  temperature  of  15"  or  even  20*. 

We  of  the  British  Islands  owe  our  comparative  immunity  from 
thuuder-atonns  to  our  damp  climate.  The  fact  is  well  known  that 
it  is  comparatively  difficult  to  perform  any  electrical  ejcperimeatf 
in  these  islands,  and  that  all  apparatus  must  be  kept  coxx^taDtly 
in  front  of  a  fire  in  order  to  prevent  moisture  being  deposited  on 
it  Accordingly,  we  must  suppose  that  the  electrical  diBturbanoM 
which  would  give  rise  to  explosions  and  severe  stomas  in  Franco 
or  Germany  may  pacify  themselves  comparatively  quietly  in  our 
atmosphere,  and  at  most  only  give  rise  to  phenomena  of  a  vary 
moderate  character. 

I  must  now  say  something  about  the  actual  lightning 
which  is  neither  more  nor  less  than  a  violent  electric  spark.   Three 
different  forms  of  lightning  are  generally  adnutted  to    ---*    (l) 
The  actual  flash,  or  what  is  commonly  called  "forked  1.  ,j?," 

(2)  "Sheet  lightning,"  which  usually  is  the  illumination  oi  the 
sky  by  a  lightning  flash  which  takes  place  below  the  horizon.  (3) 
"Globular  lightning," 

1.  As  to  the  term  ** forked  UgJUning,**  the  representationa 
of  it  given  by  artists,  which  resemble  the  so-called  thxxndcr- 
bolts  placed  in  the  hand  of  Jupiter,  are  quite  absurd.  The  fla^ 
when  photographed,  exhibits  itself  as  a  line  which  is  contintially  M 
changing  its  course,  and  is  described  as  "intensely  crooked"^ 
by  a  very  careftd  observer.  It  never  proceeds  for  a  time  in  a 
straight  line,  and  then,  turning  at  a  sharp  angle,  going  on  farther 
in  an  equally  straight  line,  as  is  represented  in  picturesi  The 
forking  of  it  is  very  marked,  and  this  occurs  by  side  flafibea  pais- 
ing  off  from  the  main  track,  and  eventually  losing  themadves* 
like  the  ramifications  of  tree-roots.  Occasioually  the  lightjUDf  j 
appears  to  start  from  a  point  from  which  several  flaahes  divert  I 
in  different  directions.  ™ 

2.  "  Sheet  Lighhring/*— Whenever  a  flash  pasaea  from  cloud  to 
cloud,  or  from  cloud  to  earth,  the  light  produced  by  it  tlluminatea 
the  sky  in  the  neighborhood,  and  the  more  intense  tho  flashy  the 
more  brilliant  and  extensive  the  illumination.  At  timas  ahedt 
lightning  hixs  been  proved  to  emanate  from  an  ordinary  atorm  dia- 
tant  more  than  a  hundred  miles  from  the  point  of  oheenration.  It 
is,  however,  maintainoti,  and  apparently  with  good  reason^  that 
occasionally  Ughtning  of  the  "sheet**  type>  such  as  what  is  called 
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immer  lightning/'  takes  place  without  any  thunder ;  80  that, 
such  Qa&eB,  no  actual  thunder-storm  is  in  progress. 
(3.  **  Olobtdar  Lightning" — This  is  a  rare  phenomenon,  and  one 
ich  no  one  has  as  yet  been  able  to  produce  in  the  laboratory, 
kereas  the  phenomena  of  the  two  previous  types  are  easily  pro- 
luced.  The  general  deacription  of  the  occurrence  is  that  a  lumi- 
IOU8  ball  is  Hoen,  moving  very  slowly,  not  touching  any  object, 

t  eventually  breaking  up  with  a  violent  explosion  and  the  ap- 
anoe  of  several  flashes  of  ordinary  lightning.    It  is  reported 
persons  have  gone  out  from  a  house  into  a  street  to  follow 
ch  a  ball  and  watch  its  movements,  so  that  the  occurrence  must 
re  lasted  at  least  a  number  of  seconds*    Ordinary  lightning,  as 
rell  known,  is  practically  quite  instantaneous.    The  size  of  the 
on  different  occasions  has  varied  from  that  of  an  orange  to 
%i  of  a  large  glass  lamp-globe,  or  even  larger.    Many  physicists 
se  to  believe  any  accounts  of  this  manifestation  of  the  elec- 
^cal  discharge,  but  the  reports  of  it  are  too  numerous  and  cii*- 

Pstantial  for  us  to  consider  them  to  be  entirely  baseless. 
'here  i«  another  way  of  classifying  lightning  flashes,  and  that 
to  their  color.  The  seven  colors  of  the  solar  spectrum  are 
vn,  but  the  spectrum  of  the  electric  spark  differs  mate- 
ria _  Ml  the  solar  spectrum.  It  exhibits  rays  which  extend  far 
Mrond  the  extreme  violet  of  the  solar  spectrum.  We  see,  there- 
OTe,  that  in  the  light  of  lightning  a  wide  range  of  color  is  pos- 
iible.  If  any  of  my  readers  have  ever  watched  a  storm  carefully. 
By  must  have  noted  that  some  of  the  flashes  were  bluish,  others 
idish,  etc.  It  is  generally  the  blue  tints  which  accompany  the 
>st  destructive  strokes, 

,  Some  attempts  have  been  made  to  estimate  the  actual  force 
&rted  by  a  lightning  flash.    The  late  Mr.  de  la  Rue  constructe<l 
lificent  electrical  battery  of  many  thousand  cells.    From 
eriments  with  tliis,  the  number  of  cells  being  raised  to  15,000, 
the  "  potential "  of  each  being  rather  over  one  "  volt,"  it  was 
found  that  9,700  "volts"— say  9,500  cells— wore  required  to  pro- 
luce  a  discharge  through  one  centimetre  {'3937  inch).    Starting 
these  data,  the  electro-motive  force  requisite  to  produce  a 
of  lightning  one  mile  (G3,3G0  inches)  in  length,  at  ordinary 
ires,  is  1,480,570,000  volts,  practically  given  by  a  battery  of 
.  hundred  million  cells. 

flash  a  mile  in  length  is  nothing  very  extraordinary,  and  it 
therefore  not  to  be  wonderod  at  that  experiments  to  bring 
dactricity  down  from  the  clouds  are  very  dangerous,  and  have 
^uently  had  fatal  results.  Soon  after  Franklin,  in  the  last 
^tury,  had  made  his  famous  experiment  with  a  kite,  and  proved 
Ekt  electricity  existed  in  a  thunder-cloud,  natural  philosophers 
aerally  began  to  imitate  him.    One  of  them  in  St.  Petersburg,  a 


ErE^ra  tl 

fmeur 
Utoen: 

■  Afli 
ffther 


i 


544 


THE  POPULAR  SCIENCE  MONTHLY. 


Prof.  Riclimann,  arranged  an  apparatus  to  collect  T 
On  the  first  occasion  of  a  storm  he  went  t-o  his  la'r  ■  ^ 

serve  the  effects.    A  ball  of  fire  wae  seen  to  leap  from  the  iipfik- 
ratns  to  his  head,  and  he  fell  lifeless. 

A  flash  of  lightning  really  consists  of  a  discharge  between  two 
objects,  say  two  clouds,  or  a  cloud  and  the  earth,  oppositely  elec- 
trified, the  charges  on  which  suddenly  combine,  with  the  mani- 
festation of  light  and  heat.   Lightning  conductors  are  contrivan<x« 
by  which  the  electricity  of  the  earth  is  allowed  to  escape  qnieilf    ' 
into  the  atmosphere,  where  it  meets  with  electricity  of  the  oin^J 
site  character  from  the  clouds,  and  the  two  neutralize  eacli  o4|^H 
quietly,  without  any  explosive  discharge,  or,  in  other  words,  with-    ™ 
out  lightning.    I  need  not  go  back  to  the  first  principles  of  elec- 
trical science  and  explain  why  it  is  that  electricity  passes  tnoft 
easily  through  metals,  and  escapes  with  greater  freedom  from 
sharp  points  than  from  rounded  knobs.     ABsuming  these  ele- 
mentary facts,  I  may  say  that  on  any  object,  such  as  a  house  or 
other  building,  the  electricity  tends  to  accumulate  itself  on  all 
projecting  portions  of  the  roof,  etc.,  and  especially  on  the  higheat 
points  of  it.    The  ideal  complete  lightning-rod  system  would  call 
for  a  sharp-pointed  copper  rod  erected  at  each  of  these  projecting 
pinnacles,  and  rising  above  it,  and  would  then  connect  all  these 
separate  points  by  copper  rods,  and  eventually  carry  down  a  stoat  | 
copper  rod  to  the  earth.    Care  must  be  taken  that  due  atteniionj 
is  paid  to  certain  main  precautions :  (1)  The  point  of  the  conductor] 
must  be  kept  sharp ;  (2)  the  section  of  the  conducting  rod  mas 
be  sufficient  to  allow  the  electricity  to  pass  along  it ;  (3)  the  nxll 
must  be  perfectly  continuous ;  and,  lastly  (4),  the  rod  must  be  efll-| 
ciently  connected  with  the  ground. 

1.  The  sharpness  of  the  point  is  insured  by  gilding  it  or  coatiii^| 
it  with  some  metal  which  resists  oxidation. 

2.  As  to  the  section  of  the  ro«l,  a  bar  half  an  inch  in  diame 
is  sufficient  for  all  ordinary  buildings.  Bars  are  not  usually  ^m^ 
ployed,  as  it  is  difficult  to  bend  them  over  cornices,  etc. ;  accord- 
ingly, either  wire  ropes  or  tapes  are  taken.  Tlie  wire  rope«  axe 
more  liable  to  corrosion  from  wet  getting  in  between  the«trands 
than  are  tapes,  so  that  the  latter  are  generally  preferred. 

3.  The  continuity  of  the  metallic  connection  from  the  hi^iiv-i 
point  of  the  rod  to  the  ground  can  only  be  secured  by  having  b» 
few  joints  as  may  be,  and  by  making  those  joints  a»  true  and  finaJ 

possible  by  soldering.    The  joints  shonV'  '  ^     -  -..--M  from! 
ime  to  time,  for  it  is  often  found,  on  ex  -'l  <^<m*^ 

ductors,  that  while  the  copper  wire  or  tape  w  quite  »<'   ^  '    .1  '  ^'j 
its  straight  reaches,  at  the  bends  or  joints  corrosion  h^^  ^<^  :ijJ 
As  a  chain  is  no  stronger  thftn  its  weakest  link,  a  corroded  ooa^ 
ductor,  such  as  has  been  described,  is  perfectly  useleM^ 
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4.  The  Earth  Connection, — It  La  not  easy  in  all  cases  to  inBure 
tluit  this  \A  satisfactoTy.    Electricity  will  not  pass  at  all  so  easily 
ito  dry  earth  as  into  wet  earth,  and  merely  plun^ng  the  end  of 
le  rope  or  tape  into  wet  earth  is  not  sufficient.    The  conductor 
>xn  the  huilding  should  be  soldered  at  its  end  to  a  large  sheet  of 
>pper,  say  at  least  two  square  yards  in  area,  buried  in  damp  soil, 
else  soldered  to  the  water  or  gas  mains,  so  as  to  insure  that  a 
irjT'  '       tal  is  iu  contact  with  damp  earth. 

S^  ,  t  he  whole  system  of  protection  against  damage 

from  lightning  has  been  properly  planned,  the  work  should  be 
'\v  tested  after  its  completion,  because  injury  to  it  often 
it  the  very  last,  owing  to  accidental  causes,  or  to  the  care- 
BRsness  of  workmen.  Conductors  should  also  be  examined  from 
lime  to  time,  throughout  their  whole  length,  to  make  sure  that 
11  the  joints  are  sound.  Care  should  also  be  taken  that  the  earth 
in  which  the  terminating  plate  is  buried  is  kept  thoroughly  moist. 
If  any  of  these  particulars  be  neglected,  the  conductor  will  bo 
practically  useless,  and  will  afford  no  protection  to  the  structure, 
— Abridged  from  Longman's  Magazine, 
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SKETCH  OF  RUDOLPH  KOENIQ. 

Bt  PRontMoa  W.  LK  CONTK  STEVENS. 

IN  examining  the  personal  records  of  men  who  have  contrib- 
uted to  the  advancement  of  human  knowledge,  one  of  the 
features  most  frequently  noticed  is  the  necessity  to  meet  adversity 
in  early  life.  Perhaps  it  is  but  little  less  frequently  the  case  that 
ey  are  compelled  throughout  life  to  content  themselves  with  a 
imum  of  pecuniary  reward  for  the  mental  work  which  meets 
due  appreciation  only  after  its  final  close.  The  thirst  for  dis- 
covery, the  craving  after  truth,  apart  from  all  considerations  of 
emolument,  exist  germinally  in  every  young  human  being;  but 
e  rewards  that  the  world  gives  for  brain-work,  other  than  what 
toward  the  <liscovery  of  truth,  are  sufficient  to  deter- 
:Ost  men  and  keep  them  occupied  in  fields  other  than 
ientiJic.  Native  bent,  if  fortified  with  force  of  character,  finds 
channel  in  time,  whatever  may  be  the  accidents  of  childhood ; 
,d  uncongenial  occupation  has  been  the  lot  of  many  who  have 
used  it  aa  the  basis  of  future  renown. 

Quito  a  number  of  those  who  have  achieved  distinction  in 
ihy»ical  science  have,  in  early  life,  or  throughout  life,  given  a 
iisiderable  share  of  attention  to  the  mechanical  details  involved  ! 
constructing  the  instruments  needed  for  investigation.    New- 
ton began  in  youth  the  making  of  machines,  and  his  skill  as  a 
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practical  optician  was  only  less  remarkable  than  his  gi^niu^  as  a 
mathematician.  Herschel  practiced  music  as  a  pr  '  '  'i»  whihi 
giving  all  liis  spare  time  to  the  grinding  of  telosciij  "rs  and 

to  observational  astronomy.  Ruhmkorff  wandered  u»  Paris  as  a 
boy  of  sixteen,  and  became  a  porter  in  the  laboratory  of  a  French 
physicist.  In  time  his  name  became  known  wherever  the  inJaiv 
tion  coil  is  used,  whether  in  the  investigations  - 

in  the  operations  of  commercial  electricity.    W  : ..-  -^  .. ,      . 

the  vocation  of  a  maker  of  masical  instruments  in  pnsferencu  to 
grinding  Greek  and  Latin  verncs  at  school.  This  work  he  contiD- 
ued  for  many  years,  achieving  world-wide  distinction  as  an  original 
investigator  in  acoustics,  and  afterward  in  optics  and  electricity 

Younger  than  Ruhmkorff  and  Wheatstone,  but  amj  ' 
of  being  classed  with  them,  is  Rudolph  Koenig,  the  m 
guished  living  inventor  and  mechanician  in  the  domain  of  ucouju 
tics.    He  was  bom  on  the  26th  of  November,  1832.  in  K         :" 
berg,   Prussia.      His  father  was   teacher  of    mathemati* 
physics  in  the  city  gymnasium,  where  the  son  as  pupil  r* 
the  usual  high-school  training,  corresponding  in  some  parliuujai.^ 
to  the  academic  work  in  most  American  colleges.     Ho  exhibited 
much  aptitude  in  physics  as  well  as  music;  but,  being  compelled 
to  depend  upon  his  own  resources,  he  went  to  Paris  at  the  age  of  , 
ninotoen  years,  to  devote  himself  to  the  construction  of  stringed  j 
instruments.    Here  he  worked  for  several  years  under  the  dif 
tion  of  the  celebrated  violin-maker  Vuillaume,  but  at   the  «uu»e| 
time  devoted  such  leisure  as  he  could  command  to  the  study  i 
mechanics  and  physics. 

Quit-e  naturally  a<'onstic8  was  the  branch  of  physics  which! 
presentetl  most  attraction  to  the  young  mechanician,  and  in  time 
it  claimed  his  almost  undivided  allegiance.     M       -  ■  ■'     *  '     -iny. 
cess  was  such  as  to  warrant  him  in  undertake  his 

own  account,  so  that  in  1858  he  fitted  np  a  working  plarw  lor  Iha 
construction  of  acoustic  apparatus,  and  in  1859  he  issui^d  his  finit 
catalogue,  containing  descriptions  and  illustrations  of  the  various 
instruments  made  by  him.    Some  of  these  were  im[  its 

upon  instruments  already  in  use,  but  many  were  m:\. ,  ;....  .-ul 
come  of  Koenig's  own   ingenuity.     This   catalogue  formed    thaj 
basis  of  the  fiubs<>quont  expansions  which  •• 
1882,  and  1J^80.     The  last  is  a  volume  of  one  ,    ,,     , 

deamptions  of  two  hundred  and  seventy-two  instrnmentii^ 
French,  English,  and  G*  ■  "     *   /  ■    bly  everything" 

that  is  employed  in  moi! 

It  was  in  18^2  that  Koenig  began  to  be  known  to  the  sc' 
world  as  an  inve:9tigator.  An  Intfr;^'  '  tv  '  ^  ^-  r  -  . 
during  tliat  yetwr  in  London,  and  i  lut 

maker  was  prosont,  not  merely  for  the  purpoeo  of  displaying  (h<$ 
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IqcU  of  his  labor,  but  to  use  these  in  the  presence  of  physi- 
Bts  nnd  to  show  practically  the  value  of  the  graphic  method  of 
idyirijur  harmonic  motion  which  had  grown  almost  to  perfection 
his  haiuiH.  The  mathematical  analysis  of  wave-motiou  had 
Esn  abundantly  brought  out  in  technical  treatises.  Dr.  Thomas 
Pbung,  in  the  beginning  of  the  present  century,  had  pointed  out 
se  method  by  which  a  tuning-fork  might  be  matle  to  trace  a 
ord  of  its  own  vibrations,  and  his  hint  was  put  into  practice 
^rly  half  a  century  afterward  by  Werthoim  and  Duhamel. 
it  Koenig  was  the  first  to  apply  this  method  systematically  to 
registration  of  not  only  simple  vibrations  but  also  compound 
innonic  motion;  and  a  large  variety  of  such  phonograms  exe- 
Itiil  with  apparatus  of  his  device,  and  accompanied  with  the 
cings  of  Uie  corresponding  theoretical  curves,  attracted  much 
^t^ntion  at  the  exhibition.  The  method  has  since  been  adopted 
;  a  number  of  other  fields,  notably  in  physiology  for  the  analysis 
,  of  animal  motion,  and  in  general  physics  for  the  measurement  of 
^funute  intervals  of  time. 

^B   At  the  same  exhibition  in  1863  Koenig  exhibited  a  wholly  new 

|Bethod  of  making  the  effects  of  sonorous  vibration  easily  visible 

l>y  utilizing  the  delicate  sensitiveness  of  flame  to  variations  of 

Itmoapheric  pressure.    Four  years  earlier  some  noteworthy  exper- 
botits  had  been  made  in  America  by  Le  Conte  on  the  effect  of 
Bich  vibrations  upon  naked  gas-flames;  but  no  development  had 
^ua  far  been  evolved  from  them.    Koenig  devised  the  manomet- 
jiD  capsule  through  the  medium  of  which  the  pressure  at  the  out- 
owing  jet  is  modified  at  will  by  sound-waves  conducted  to  an 
_^afitic  membrane.    The  motion  of  this  produces  pulsations  in  the 
ous  fuel,  and  their  effect  on  the  flame  is  observed  by  looking 
its  image  reflected   from  a  revolving  mirror.    This  beautiful 
kethod  has  been  applied  by  its  originator  with  much  success  to 
ie  study  of  the  interference  of  sound,  and  to  the  investigation  of 
ke  quality  of  musical  sounds.     No  two  vowels  can  be  sung  in 
accession  to  the  delicate  flame  without  impressing  on  it  their 
wate  individuality ;  and  the  eye  is  thus  permitted  to  compare 
ferenccs  which  the  ear  may  recognize  but  not  analyze.     To  soe 
[le's  own  voice  in  a  mirror,  to  watch  the  successive  phases  of  mol- 
id  harmony,  to  see  two  sounds  interfering  and  producing 
He  silence — these  are  some  of  the  revelations  of  the  manomet- 
flame. 

This   remarkable  exhibition  of  Koenig's  originality  brought 

him  prominently  into  notice  everywhere.    A  detailed  description 

of  his  work  was  published  soon  afterward  by  Prof.  Tisko  in  Vi- 

kgKi    .       il  from  that  day  to  this  hw  has  had  no  rival  in  the  field 

^pr  "  had  made  his  own.    In  every  university  where  acoustics 

18  taught  Koonig's  apparatus  is  the  standard.     Honors  also  were 
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aoon  acoordad  in  acloKnrladgioeDt  of  hit  marie 
niftjr  be  meatioaed  a  gold  medal*  in  ISfiS,  from  tbe  SodHi  d'Bfr- 
ocraragement  at  Paru ;  a  gold  medals  in  19$7,  froca  Uw  Tirfw 
tioaa]  Exhibition  at  Paris ;  in  1866  tbe  honorary  degrev  of  Doete 
of  Philosophy,  from  tbe  tmiversity  of  his  native  citj,  E"in^iti 
berg ;  and,  in  1876,  a  medai  from  the  Centeaaial  Balubiiftaa  al 
Philadelphia.  Before  acienttfic  aaaemtHea  ha  hat  beoA  ealkl 
apon  to  gire  the  reeolt«  of  hU  inveiittgattona»  JTmlgding  in  thflB 
the  ABBcmblj  of  Oennan  Natoraliste,  in  1668,  at  Dnadea;  A$ 
American  Association  for  the  AdTaooemaot  of  Beience  in  1876  «l 
Buffalo,  and  again  in  1862  at  Mootroal ;  and  tha  Eleetrical  Exbi- 
bition  at  Paris  in  1681,  when  he  waa  specially  visited  by  a  lar^ 
company  of  the  moat  renowned  of  living  {d&jraussta, 
Helmboltz,  Kirchboff,  Dn  Bois  -  Bey mond*  CHanaina^ 
Mach,  Kondt,  Pahlzon,  and  Sir  William  Thomaon. 

The  ecientific  papers  of  M.  Ko^iig  have  been  pnbliabod 
entirely  in  the  Annalen  of  Poggendorff  and  of  Wiadi^mann. 
of  these  hare  been  translated  into  French  u 
in  a  volume  entitled  Quelqaes  Experiences <i . . — .  ..^«...  . 
an  adequate  idea  of  what  is  included  in  them  would  bo  imponible 
without  :'  '  ■  '  '  '  '\  Tbe  volume  includes  a  full  account  of 
Koenig'b    ,  i  :he  graphic  method  and  that  of  manomeU 

ric  flames.  Both  these  methods  are  applied  in  an  exhaostive  to* 
vestigaiion  of  the  beat  tones  which  result  from  the  combinatio& 
of  two  or  more  primary  tones.  Helmholtz  discussed  "  differential 
ionics "  and  *'  summation  toneA,"  whoee  existence  waa  inferrsd 
from  the  results  of  mathematical  analysis;  and  certain  phenom- 
ena  seemed  for  a  timo  to  confirm  the  conclusions  of  tbe  great  Ger- 
man physicist.  But  Kfxtnig  subsequently  applied  the  moat  patiaat 
care  and  consunimato  skill  in  the  experimental  or  -^-  -•ion  of 
these  phonomona.    Witliout  detracting  at  all  from  ;  lit  das 

Helnilioltz  for  his  splendid  researches,  it  m«y  now  1»  enfoly  said 
that  Koenig'8  experiments  have  shown  that  different ial  and  sum* 
mntton  tones  are  due  exclusively  to  the  beatn  which  the  ear 
perceivoB  wh»»n   iniprenaed  flimultanoously  >)y  of  waw 

differing  in  lengtli.  The  effect  i8  physiological.  „....  .  ich  combi- 
nation tones  are  not  at  all  re-enforced  by  resonntors  like  tb©  eopa- 
rate  ]•■'■  i'S  that  entor  int(]  combination.  It  ia  not  necessary 
thftt   ;  ,:    tones  shall   ho  iioiirly  in   uniaon,  &*(  i«  sJut^'d  in  eo 

many  of  thu  text-books. 

TI        ^ ^  ct  of  TOUHit;  '         '  '       :  an  nnsoivi 

for  I  ^,     The  [.i  ;  ita  explan 

foivHhftdowed  early  in  the  present  century  by  the  French  mntbih 
maticiftn    Fourior,  and  soon  aftnrv^r    '        ^*    '    v  |,y 

Ohm,  whojtf>  namo  \a  now  so  fajniliai  y. 

lut  lo  liolmboltz  is  due  the  full  experimental  proof  that  the 
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l^lity  of  every  musical  sound  ie  determined  by  the  number, 
iors,  and  relative  intensities  of  the  upper  partial  tones  which 
)mpany  the  fundamental  whenever  any  ordinary  instrument 
Dunded.    Every  such  compound  tone  can  bo  graphically  rep- 
ented by  its  own  curve,  the  form  of  which  may  be  varied  not 
ly  by  varying  the  elements  just  mentioned,  but  also  by  varying 
the  phases  in  which  the  separate  components  are  joined  together. 
Jfelmholtz  endeavored  to  test  the  influence  of  change  of  phase  in 
^^ng  his  apparatus  for  acoustic  analysis,  but  the  reeixlts  were 
tregative,  and  his  conclusion  was,  that  variation  in  phase  has  no 
physiological  effect.     Koenig  has  since  attacked  this  problem,  em- 
ploying wave-sirens  of  his  own  invention,  by  which  ho  has  estab- 
lished quite  conclusively  the  existence  of  this  fourth  element  of 
leical  quality.  .  .  .  The  wave-siren  may  be  briefly  described  as 
[apparatus  in  which  a  blast  of  air  is  forced  through  a  narrow 
Ijainst  the  edge  of  a  moving  plate  or  disk  on  which  a  series 
srminate  wave-forms  have  been  cut.     Each  sinuosity,  as  it 
the  cleft,  interrupts  the  egress  of  air,  so  that  a  series  of 
ipound  pulses  are  propagated  whose  grouping  is  determined 
by  the  form  of  the  curved  edge.    The  pitch  is  determined  by  the 
^■Bed  of  rotation  and  the  wave-length  cut  in  the  metal,  through 
^Rher  the  convex  surface  of  a  cylinder  which  rotates  on  its  axis, 
or  the  edge  of  a  disk  which  rotates  about  its  center,    A  number 

!|8uch  wave-forms,  each  with  its  own  wind-cleft,  may  be  operated 
■the  samo'time,  with  the  same  speed  and  with  the  same  pressure 
I  air  at  each  cleft.  They  may  be  arranged  to  either  coincide  or 
iffer  in  phase  to  any  required  extent.  By  the  use  of  this  new 
JMtrument  Koenig  has  found  that  the  complex  sound  obtained 
^B  the  composition  of  a  series  of  harmonics,  of  even  as  well  as  odd 
flrders,  quite  independentl}'  of  their  relative  intensity,  has  always 
its  maximum  of  strength  and  its  greatest  acuteness  of  quality  for 
a  difference  of  phase  of  a  fourth  of  a  wave-length  ;  the  minimum 
of  strength,  and  the  softest  quality,  for  a  difference  of  phase  of 
three  fourths  of  a  wave-length.  It  may  he  said  that,  if  changes 
in  the  number  and  relative  intensity  of  the  harmonics  produce 
Terences  of  quality,  such  as  are  observed  in  instruments  belong- 
to  different  families,  or  such  as  the  human  voice  shows  in  the 
Ferent  vowels,  the  changes  due  to  difference  of  phase  between  the 
le  harmonics  are  yet  capable  of  producing  differences  of  quality 
I  least  as  sensible  as  those  which  are  noticeable  in  instruments  of 
ie  sjirae  kind,  or  in  the  same  vowels  sung  by  different  voiceA 
All  musicians  are  able  to  perceive  the  general  smoothness  or 
ighnoss  of  a  combination  of  sounds;  but  the  analysis  of  the 
ibination  requires  exquisite  sensitiveness  of  ear  for  the  detec- 
of  variation  in  both  pitch  and  harmony.  In  the  tuning  of 
I  standard  forks  which  are  issued  from  Koeuig's  laboratory,  his 


» 


Aprfl  «^  iflTTO,  p^  5.) 

•.  0»ilMPbcMmMpro4Mai^iht< 
4ort*a  Amtim.  1«7«,  p^  <••) 

10.  0»  tU  (Mffte  oT  BmU,  Md  lU  Bcatiflf 
(WM«Mm*i  AbmIm.  IMl,  pfL  14.) 

IK  DwHpCkMofMAppcniw/orLKlanDfnQMAriAkMorB*^^ 
(WM«aMiitt'B  AmmImi.  imi.  pfi.  4.) 

ir  BMMTclifli  M  U>*  f>iff*rtae«  ofrhMBcsfallBgbttvcMi  lU  rniiillMa  &i 
Two  AM0ff4«t«d  T«Uf>^oiu&    (Joonal  d«  PlkTutqMi  IU7,  ]9r».  fip.  BL) 

IS.  K««ar«b«  on  Che  yfbmdom  ot  m  HotimI  Foct.    (WUcncoB^i 
IHWl.  jip.  2 J.) 

U.  H«rmoDb  VAmtto*  Mudud  by  th«  YlbnJ&om  oT  ft  FnadaaMftUl  J 
q's  AddaImi,  1»S0,  pp.  18.) 

1ff«  A  "    '     I  forobMnrlngilM  AtrVlbnaioaaiaOrgia-Flpw, 
AnnaJiti  f.  13.) 

19.  I  iitlcAi  QoaDtT.    (W  «  Annalcn,  IWtl,  [»p.  sftj 

17.  I,     ,  th*  Brut  Tnrn**  o^  raiory  Moiloo*  vxcstMi  ka  ita_ 

Bano  Bod/.    (^ 

U.  do  Ooaip«v-..v  ,     '  P"*^"     'T^i-'dwMm^  , 

pp.  •-) 


CORRESPONDENCE, 


OOERESPONDENCE. 


FBOHTBrnOH  LAW8  OP  10  AT  A. 
»  fOpMl^r  Seisnc*  MontMy : 
■  »•■  'he  MttV  (IS90)  number  of  the 
Dr.  w.  A.  UammoDd,  ia  bia 
-MRiptu&ry  Lawb,  makes  state- 
BCi  with  refercmce  to  the  prohibitory 
or  la«r»  of  lowi  which  are  not  only  m\&- 
Hng  bat  incon'cct 
[It  U  not  an  offense  ooder  our  Uw  "for 
on  U)  ask  another  to  take  a  drlok." 
,  wntrary  to  law  in  Iowa  to  give  in- 
liquor  to  aa  adult  person  not  In- 
door in  the  habit  of  bcoomlng  so, 
gift  is  tna«ie  without  any  conaid- 
bcini*  received  or  expected  in  return, 
,  without  fiublcrfuge  or  attempt  to  «rade 
iprn\-  '   ho  code     The  art  of  gir- 

j  lnl'>  ;iior8,  except  (o  minora  or 

is,   1:1    not    proUibiUHl    by 

^»ti  ih.  ^:iprf?mc  Court  has  dccldod 
.1.  Act  of  girinR  ia  no  offeoae 
\fie  VA.  UiitWiiiia^  74  Iowa  Rep.,  p.  20);  and 
_.  th9  caAe  !iuppo»cd  br  the  doctor  thcro 
neither  a  violnttou  of  ilie  letter  nor  the 
4l  of  the  law. 

be  nddefl,  howrvrr,  as  pertinent 

Oint  made  by  the  doctor,  that  Iow,uw 

Jly  obuin  all  tho  liquor  they  want 

alitin  from  other  ^tat4>;  aoil  tbat, 

anding   the    most    iiiringeDl    laws 

\\l»  manufacture  and  sale  within  the 

I  is  not  difficult  to  purchase  any  kind 

cither  by  the  drink  or  by  the  bot- 


tle ;  and  that  U  la  at  least  doobtfol  tf  the 
drink  habit  is  dccrcaswg. 

Jamks  H.  Tmwiii, 
LuBiKO,  low*.  JTay  t'A  1890. 
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KVIDESCEft  OF  OLAOIAL  ACTIOH 
VIEOINIA. 
JSdiior  Populair  Se^Mtcs  Monthiy : 

Sir  :  The  interesting  article  in  your  June 
number,  by  the  Hon.  David  A.  Wells,  on 
evidences  of  glacial  action  in  soutlioaBtcm 
Conueciicut,  recalls  Uy  my  recollection  the 
fact  of  similar  evidence  in  the  State  of  Vlp- 
giiiia.  Slightly  north  of  latitude  38%  in  the 
citremo  Bouthea:it  comer  of  Orange  County 
(my  native  county),  on  a  farm— originally, 
and  1  presume  ftUll,  known  by  the  name  of 
Wood  Lawn^  or  the  Minor  Farm — are  two 
tar<^e  bowlders,  similar  to  those  described  bj 
Mr.  Well9.  One  of  these  bowlders  ia  split 
in  half;  one  half  retains  an  erect  posttioa, 
while  (ho  other  lies  prostrate,  forming  % 
large,  flat  table.  1  speak  of  thcra  as  inoy 
appeared  many  years  ago,  altboagfa  I  pr^ 
sume  their  appcaraucc  ia  the  same  to^ay, 
l*hen*  are  other  bowlders  of  a  like  character 
in  that  vicinity,  and,  if  they  were  viiitod  and 
described  by  one  competent  to  do  so,  a  very 
interesttng  article  might  be  written,  and 
perhaps  prove  a  valuable  ^iddilioa  to  the 
adenco  of  glacial  action. 

FoAKCxa  UlKOB. 

St.  Lona,  ^uas,  1B90. 
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APMyCVPS  PLACK  /JT  FUILOSOPBT. 

k  6  we  bad  ooo4isiou  not  long  ago  to 
Jw  reoark,  the  philt>sophy  of  evo- 
on  in  a  great  stambling- block  and 
^  of  oCTeDBe  to  traasccDdentAlifits — 
X  is  to  say,  to  people  who  wont  n 
losophy  foanded  on  emotion  and 
b«jond  oil  experience  into  the 
of  the  absolate.  If  stiah  pooplo 
not  like  the  evolntion  philosophy,  it 
natnral  that  they  shoold  dislike  the 
olotioa  philosopher  par  exeellejiee^ 
Sponccr.  Ilia  name  seems  to  send 
thUl  through  those  whose  ambition  It 
o  discover  troth  by  some  royal  roud 
a  priori  ftMornptioD ;  and  now  and 
Jo  UiMO  p«r9on0  take  courage  to  ox- 


press  all  the  repngnftnco  they  fool 
wlml  they  regard  ;i3  hi?  dcsolntinf;  docv 
trioes.  OoooslonuUyf  also,  though  not 
very  often,  an  attempt  is  made  to  show 
thai  Mr.  Spencer  is  not  so  much  of  m 
philosopher  after  all — only  a  kind  of 
oll-ronnd  writer  on  a  great  varioty  of 
subjects,  in  not  one  of  which  he  baa 
ony  superior  competence.  Many  of  our 
readers  will  remember  that  some  weeks 
ago  A  certain  person  wrote  to  the  New 
York  Times  to  express  his  own  low 
estimate  of  the  rolue  of  Mr.  Herbert 
SpenGer*a  philosophical  work,  and  his 
grave  doubts  as  to  tho  rank  assigned 
to  hiu)  in  tho  world  of  thought  by 
really  competent  judges.     This  gentle- 
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1^=^  T« 
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mm^wmm^mm   wmmm  mm^-  m^^mvmm    ^m^mmm   ■■      ^ia^»   wm   ^^   ^m^^^mr  ^    ^^    aa^bv  v 


Im4  bm  la  a  pviiclM  to  4t^ 

M  lib*  latl^iirtiMi  Md«:  tKaft  l»ol» 
Uyu,  Is  Bfcfl  niBMr,  ImI  fommd  H  wtak 

fm  th«  UMsgloal  M«;  iad  tba  is  goo- 

HTftl  HU  •7«uni  *M,  to  ■  trif^m  cstcof, 
•rro— 001  eooMpKow  of 
«i4  bv^  b»  froaU  luiire 
fn*tf«  A  ^•17  tfiinii^Bi;  trltSdaa.  B« 
414  nM  prttUnd,  liowavcrr,  to  tx  is  a 
fMrtfUton  to  ilri  Bnyiliinf^  of  the  klad; 
liut  tfirnfitr  mUncked  Mr.  BpeDr«rf(7r  oot 
iMtloff,  wtiiit  on  ofui  ninn  ronid  powIM^ 
,  i  inMUlifl  In  bAir  ft  dosea  idfD«M 
anai. 

Th»  prlnflpnt  mwiK  of  »' Ootnlilflr'i  " 
ok  WM  Utnt  A  nt]fnb«r  of  f>«r«OBi 
Mm*  furwArd,   mnnj  nrt^r  thulr  own 
|al|niaturM«   U>  Tlfi4lnat«  Mr.  Bponr«r ; 
M>  olfitctitnllv  WM  (ho  work  tlona* 


rttf  tmiJ  ii|K/n  tUo  thinking  mm  oi  tiiis 


«etfci 


&•  SMMA  cfeai  vvn  aHK  ■•  Lfw^l 

fta  tebgr.  Mdi «  ICTwt,  8«f  LmIm- 
tar,  Basky,  Dw^ria;  ttd  ta  antral 
fyfa^>^  0^  fehaorj,  MMMBt  PiaeCfli; 
Traddl,  Qna  Ata,  U^  flff^iii, 
aidTyiar.  AO«f A«M»Bt oac tiaMor 
■aoCfcar,  law  in  iSm  aapbiA  awaair 
hon^  iMdaMiar  to  6p«ocf'i  pMipb- 
Ic  fniaa,  to  the  anl«BMi  of  blf  «boa^ 
tU  a«pdk  oC  kb  lairigbl,  tba  teti^f  «f 
bk  BMlliodi,  Dm  ngadtr  of  hia  Jadr 
maet,  tha  kMoai«  wd  troth  of  hb  ad* 
csiti(l«  parcaptiooa— oo*  rccnar^iof  apoa 
thSa  fiaalltj  or  group  of  <|aaUttaa,  aal 
aaothar  upoo  tliai.  Aa  farlbor  aridanea 
of  tha  Imprwrioo  Hr.  Spaaoer  haa  tnada 
opon  hIa  aga,  wo  gava  tho  IcadSaf  Caelt 
ralntinc  to  the  rrprodoctWi  of  hia  maeht 
in  foreign  cotmlrioa  sod  their  tr«a>U- 
tloo  Into  forclini  toaguc^  In  Riuai^  la 
Italy,  ia  Franco,  (n  Ocnnai^*  ^r- ji..*r^ 
work*  maj  bo  raad  (a    '■  '^j 

'iioiiivdi 
^.U  tkn 
lirDOgUt  lorward  woro  otii  Cat  to  a 
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any  one  oven   nKx^erntcly   aoqunintoil 

^witii  Uio  coarse  of  modora  tlioaght  can 

bftrdlj  fall  to  know  that  those  Uiiogs 

\  so;  and  it  ii  difficult  tu  understand 

bow  &  wrilor  vouched  for  hy  tho  TJme« 

p«r«oa  of  very  snperior  ftciiuiro- 

DentA  coald  have  tnttDiiged    to   remain 

Ignorant  of  tbom.    Fosaibly  he  is  one  of 

tioM  ''flpeoialUts"  irboae  information 

lis  90   Tory   special   ttiat  virtually  they 

cmy  be  said  to  go  about  with  blinkers 

orar  their  eyes  that  Bhat  out  all  side 

riews.     But  in  that  caae  the  man  who 

^wcars  the  blinkers  iboold  not  constitute 

bioiself  a  jndge  of  what  he  does  not  and 

'  can  not  see. 

Another  objection  which  oar  oritio 
raided  was  that  (he  laws  of  evolution 
emUodit'd  in  Mr.  Sponocr'a  syi^tom  had 
never  served  as  the  basis  for  prediction, 
K^od  so  far  lacked  fall  confirmation.   This 
lUcism  was  singalarly  pointless.     Pro- 
Tdlotlon,  in  the  sense  understood  in  the 
I  Bciencessiy  of  astronomy  and  chemistry, 
is  not  to  bo  expected  in  connection  with 
a  general  syatem  of  philosopher — the  aim 
of  which  is  to  correlate  diverse  phenom- 
ena under  a  few  very  general  laws.     In 
another  Heoso  Mr,  Spencer's  aystem  does 
lend  itself  to  prediction,  innamuoh  as  it 
II      lua  traced  for  us  the  laws  of  develop- 
^Hmcnt  of  the  individual  mind  and  of  so- 
^Betety,  and  so  far  enabled  as  to  anticipate 
^Bwhat  would  fall  nnder  onr  observation  in 
^^lowly  dtaoovered  sooletics — conid  there 
be  BHoh — given  one  or  two  lending  facts 
as  to  th^ir  environment  and  the  stage  of 
civilization  they  had  reached.    We  credit 
the  Msienoo  of  geology  with  a  power  of 
^_j>redlction  when  the  geologist  in  an  Old 
^|Bied -sandstone  country  is  able  to  say  posi- 
^Htivcly  that  there  is  no  u^e  in  prospect- 
PHbig  there  for  coal.     Why  not  allow  the 
"       evolutionist  eqttol  credit  if  he  is  ublo  to 
^»ay  beforehand  of  a  givon  community 
|liat  the  mathemarical  faonlty  will  be 
oood  to  bo  very  feebly  developed  in 
but  that   the  poetic  may   be  foimd 
hare  made  some  advance;  or  if,  tak- 
Bg  two  widely  separated  stages  of  a  na- 
dos*!  history^  be  ia  able  in  a  general  way 


to  fill  in  the  intervening  course  of  events, 
very  much  as  Mcudeleefdcacribw  aoer- 
tain  set  of  elements  yet  to  be  discovered  f 

When  Mr,  Spencer  says.  "  With  the 
repression  of  militant  aotivities  and  dc- 
c-ay  of  militant  organizations  will  como 
amelioration  of  political  institnlions 
aa  of  all  other  institutions,"  ho  makes 
a  prediction  founded  on  the  general 
principles  of  his  system  —  a  prcdic- 
Uon  in  which  many  who  take  ihoir 
ideas  from  poetry  and  romance  might 
Dot  bo  disposed  to  concur.  U  roniains 
to  be  seen  whether  the  evolutionist  is 
right,  or  whether  those  are  right  who 
hold  that  without  war  iho  higher  civic 
and  personal  virtues  would  decline  and 
wither.  The  difference  between  the 
two  opinions  is  that  the  one  is  founded 
on  a  long  course  of  study,  and  is  cor- 
related with  a  multitude  of  established 
facts  ;  while  the  other  is  rather  a  mat- 
ter of  sentiment  than  of  reaaoned  con- 
viction. 

We  do  not  intend,  however,  to  pur- 
sue further  a  controversy  which  wom 
carried  on  to  conMderublo  Ivngtii  in  tho 
columns  of  the  Times,  ond  which  de- 
veloped so  much  of  pyrnpttthy  with,  ond 
so  little  of  decided  opposition  to,  ^pou- 
cer  as  to  cause  the  editor  of  ihst  paper 
to  exclaim,  **  Where  are  tho  foes  of 
Spencer  t"  and  to  express  his  surprise 
nt  tho  backwnrdnera  of  certain  personi^l 
who  are  supposed  to  repnrd  the  doctri; 
of  evolution  as  false  nnd  dsngorous 
the  extreme,  in  availing  themselves  of 
tho  opportunity  of  staling  and  defending 
their  convictions.  It  remains  but  to  say 
that  tho  value  of  the  synthctio  philoso- 
phy 18  not  bound  np  with  the  accuracy 
of  every  scientific  or  historioal  statft^, 
ment  its  author  may  have  made,  nor  yet' 
with  the  absolute  solidity  of  his  meta- 
physics. It  is  a  great  colligation  of  this 
laws  of  life  and  development  It  teach- 
c«  us  to  nnderstand  the  world  and  hu- 
man itocioty,  and  gives  to  every  one  w  ho 
studios  it  a  superior  power  of  diwc-  i 
ment  in  many  fields  of  obscrva! 
The  evolutioaist  can  predict  in  this  sense 
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LITERARY  NOTICES. 

Tn  CTOLmov  or  Hi*  Ajrt>  CanffTumr. 
Uf  tlitf  Rrr.  How  AMD  MacQvkait.     K«« 

York :  D.  Apfiictoii  Jt  CVx     I^  410. 

Titt  Mflvrtiov  wf  Prot  U  ConCe,  «1Uc4i 
ffmvUlMd  ifca  moOvfs  m  tlw  Mibor  •««», 
tm  iMi  boo^  ikal  v«  ar«  on  the  tv«  of  the 
yU<<  cImOR«  In  tn^ltlnruil  v1«wb  lli«t  h*i 
Ulc«n  p1«m  ■io<w  thft  lilnh  of  (liHAtUitltY — 
B  CkM|«  tDTolftaa  ft  rpcoo«tn»ctl(iii  of  CbrU- 
ttofi  thfotoirT— 4«  nrlfi^d  bj  event*  vUkiii 
liATB  lAkrn  plicc  durinf  tha  currvnt  fD«r  In 
iIm  afllatal  ofntrra  «f  lh«  fnont  ortUotSoi 
PnMtaMAAl  bodUa.  Thn  detitm  In  cb«  l*vn- 
I  ahuut  future  tirotftUoa  t 


ite  OMM  ally  ai  irilcfna  vhM  k  i 
VilAoCabMMr  mmI  «Mf*  i 

wbca  tMr  tmnm  oi    iaiotmmhm   wft 
•0M4  J  nd  top<ytoct  •»  dU  aoi  rsiac 

1W  «iitlnr  of  Tb«  Evdaifan  of  Mb  «dI 
Oiilaihiilty  b  a  du^BMii  of  oppoiady 
(ool  aUaAne  in  dw  nvtestni  J^towpri 
OmrdL  fU  ^pm  ffertWr  b  Ut»  rritMiB 
■Dd  ainljrria  of  JwUlw  ihtt  asy  eckvr  «»- 
thor  wbohaa  mltuti  from  vitkia  ibe  CWsnlu 
rU  t>tt{««M  tbftS  ft  tvMMbgof  i^olccied 
tlicmjfbt  b  mroftwj  to  »0H  tho  ftitvaan 
that  hiu  beca  nuit  in  yihyiflni!  ^^'•^' 
whkb  li  dettlood  profovmD?  to  nu. 
tdaft  of  ndndvfl;  Wblial  VT<lkdMi,  wuk^ 
ho  cut  t»»m  thw  oa  iho  cti^  Ma4  ttut- 
of  tte  mvmI  baiki(  m4  tin  MiM 
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,  «rluch,  Qsiaming  an  anti  Church 
itHde,  b  leading  ibc  people  Into  onhclief ; 
bd  h«  hrr«  lap  down  the  UncA  along  which 
^0  thmki  the  reriAion  abould  be  made.  The 
Bti  of  eTolutioo  &nd  the  antiquity  of  man 
ftlr«ad/  \\txn  conceded  bj  the  best 
era  in  the  Cliurcb,  but  Mr.  HncQuearj 
outrun  them  bj  applying  evolution  to 
Um  aoul  M  well  as  to  the  bod;  of  man.  The 
tfoctrim*  of  llie  fall  of  uisn  id  rejected  at 
■tionil  and  contrnij  to  the  theory  of  ero- 
pistkm,  Tct  our  progenitor  sinned,  or  frecl; 
»lalcd  moral,  diviiio  latv,  and  transmitted 
I  ua  an  loheriiance  of  corrupt  habitfl;  but 
Iwiu,  by  what  he  taught,  did,  and  luffercd, 
|.haa  more  than  repaired  tb«  evU  which  re- 
•ultod  from  Adam's  transgression.  The 
booktf  uf  the  Bible  arc  beliercd  to  be  works 
of  kIow  growth,  or  collations  mado  from 
documentji  or  notes  IcU  bj  earlier  writers; 
bal  '*  «T«A  tha  mo^t  radical  »keptic8  admit 
the  Iwiiks  of  the  Nc«r  Ti^atomont  fur- 
Utah  uj  the  eeacntial  facts  of  our  Lord';)  life 
and  teachings."  The  question  as  to  the  mir«> 
oIm  ta  made  ooe  of  cridoDce ;  the  eoieutltlc 
nao  doC4  not  deuj  tlm  possibility  of  anj* 
thing.  The  author  beliercs  in  prayer  and 
rrorldenco  and  in  miracles,  or  that  God  hot 
aotuall/  wrought  extraordinary  events.  Scjme 
cf  thn  recortlc'l  miraelra  are  treated  as  cases 
o(  laitb-liesling,  some  ut  invested  with  a  po> 
^^^^Ejl  aigniticanec,  snd  some  as  exagj^oratod 
I^^^Boadi  of  older  traditiooi.  The  rcsurrec- 
tSoo  1b  bel'eved  to  be  spiritual  and  not  of 
tba  earthly  body,  snd  the  reaurrection  of 
Jeans  and  hia  forty  days'  ftojoora  with  his 
riples  is  interpreted  as  an  iorestmcnt  with 
apiritiial  body  like  that  described  in  St. 
d*e  chapter  on  the  resurrection.  The 
ilraouloos  birth  of  Jesus  from  a  virgin, 
its  posaibtllty  Is  not  denied,  is  re. 
OS  "a  poetic  description  of  a  great 
kct"  The  theory  of  verbal  inspiration  is 
at«d  IS  of  heathen  origin  aod  as  contra- 
t  by  the  Itlblc  Itself;  but  insomuch  as 
i  Ims  smt  religious  aa  well  as  philosoph* 
and  poelto  geniuses  into  the  world,  who, 
hoDgh  not  sbcMlutely  infallible,  are  lafulli- 
ilo  ao  far  aa  they  discover  and  reveal  truth, 
*fre  have  iDHplraiioa.  The  doctrine  of  the 
Trinity  is  traced  back  to  extremely  onoicnl 
,  and  may  bo  looked  upon  aa  a  ^rm- 
bulte  doscripclon  of  the  nuinifotd  IiiGnite 
it  of  God.    Tlio  divinity  of  Christ  is  re- 


solved Into  "  the  closest  and  moat  Tital  union 
of  the  Spirit  of  Jesus  with  (he  Divine  Spirit 
from  whom  it  sprung,**  so  that  "  be  was  tbo 
divine  tmder  the  limits  of  humanity."  In- 
stead of  the  Calvinistic  doctrine  of  the  atone- 
ment, which  is  exploded  by  evolution,  showing 
its  incuobistency  with  any  true  idea  of  God, 
we  are  shown  Jesus  saving  bin  people  from 
their  sins,  "first  by  setting  tbem  an  example 
of  perfect  obedience  to  Ood's  will,  and  then 
by  assigning  a  rootivo  to  virtue  strong  enough 
to  enable  men  to  live  soberly,  righteously, 
and  godly.  That  motive  is  the  fatherly  lovo 
of  God  toward  man,  which  lore  was  mani- 
fested  In  the  mission  and  person  of  Jesus." 
Heaven  aod  bull  are  believed  to  be  spiritual 
oonditloDR,  not  places;  future  puniahmetit, 
though  real,  to  hv  limited  b/  the  possibility 
of  the  ultimate  recovery  of  the  soul  by  in- 
finite power,  wisdom,  and  love.  Immorlalily 
is  accepted.  The  author's  purpose  has  1>ccn, 
not  to  stir  ap  hitter  controversy,  but  to  help 
those  who  are  troubled  by  the  difficulties  of 
traditional  and  popular  theology  to  a  piano 
of  thought  wbere  all  will  be  made  more  ekar 
to  them ;  and  ho  anticipates  as  the  result  of 
previous  discosslons  an  elevation  and  puri- 
fioatton,  a  dematcrialtzation  and  spinttializ- 
ing  of  our  views  on  all  tho  subjects  inToIvcd, 

Wliile  no  one  mar  be  ready  to  accept 
the  author's  conclusions  aa  ho  states  thetn, 
the  book  must  be  hailed  as  an  earnest  and 
honest  attempt  to  retlect  the  light  of  scJeoce 
and  modem  research  on  the  most  difficult 
points  of  Cliristion  doctrino,  and  to  make 
the  way  more  easy  for  their  acceptaooc  in 
their  true  sense.  Whatever  toaj  be  the  fate 
of  his  particular  views,  his  essay  will  lend 
to  stimulate  thought,  end  that  in  the  direc- 
tion of  freeing  religion  from  the  excrea- 
ccnces  which  traditional  superstition  boa 
fastened  upon  it. 

Tns  PnratcAt.  PaorEXTia  ov  GasES.  Dy 
Arthur  L.  Rikualu  boatoo:  Eloughton, 
Mifflin  A  Ca     Tp.  238.    Price,  $1.25. 

Rkoardino  imitation  as  the  roost  siocerfl  ] 
praise,  the  lotcniational  ScientiSe  Series  hotl 
received  two  very  hearty  indorsements  lately,  | 

by  the  announcement  of  two  scries  of  aeicn- 
ti6c  books,  which  follow  its  plan  in  part. 
One  of  these  originates  in  England,  and  is 
olno  publiftbcd  in  this  country;  iho  othvr  is 
the  Riverside  Science  Scries,  of  which  the 
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S7C0Dd  volume  is  now  before  ua.  The  pub- 
liolicra  describe  the  Uticr  scries  as  a  collcc- 
lion  of  books  ectling  forth  the  achleTcments 
of  edeniitic  and  mechanical  fkill  at  the  pres- 
«nt  day.  The  Tolumea  arc  iQtcnded  to  be  as 
free  as  posFiblo  from  tcchnicAl  terois,  and  to 
deal  but  little  with  matters  of  llieory.  Prof. 
McodcnhalPs  Century  of  Electricity,  alrca4ly 
Ifsucd,  has  been  mode  the  first  volume  of 
the  series.  Mr.  Cimball's  book  is  devoted 
to  that  department  of  physics  usually  known 
■a  pneumatics.  It  gives  the  propeniea  of 
gasea,  and  the  current  theories  in  regard  to 
their  constitution  and  bebaTior,  in  lauguage 
that  is  readily  understood  and  free  from 
msLhemalics.  A  chapter  is  devoted  to  Oeiss- 
ler  tiil>es  and  the  phenomena  of  the  mdlant 
condition  of  matter  as  developed  by  Prof. 
Crookes.  The  text  is  illustrated  with  about 
forty  cuts  of  apparatus. 

Ths TTNKirowN  God;  or.  Inspiration  auoko 
pRE-CnKisTiAM  Races.  By  C.  Lohimo 
Brack.     Xow  York :  A.  C.  Armstrong  & 

Kon.     Pp.  336.     Price.  >2.60. 

Tbe  author  accepts  the  "modem  meth- 
od** of  studying  ethnic  or  heathen  religions, 
by  looking  for  what  Is  good  in  them  rather 
than  searching  for  their  defects  or  trying  to 
show  their  inferionty  to  the  highest — or  bis 
own — rcli^on.  He  inquires  how  the  man  of 
other  races  and  times  r^ardcd  the  problems 
of  the  universe ;  what  was  his  conception  of 
the  primeval  cause,  how  he  considcreJ  his 
rclaliou  to  it,  and  how  far  that  ivlation  af- 
fected his  doily  life  and  practical  morals. 
In  pursuing  this  study  he  expects  to  find 
with  man  in  all  ages  and  races  some  evi- 
dences of  the  inspiration  of  iho  Divine 
Spirit.  Peah'ng  first  with  the  Hamitic  and 
Semitic  races,  a  period  ia  found  in  Egypt  in 
which  a  belief  in  (he  oue  God  existed  in  the 
minds  of  the  6c1ioInrs  and  priests.  Then, 
among  the  Semitic  tribes  of  the  valley  of  the 
Euphi-ates,  the  penitential  psalms  and  pray- 
ers of  the  Accadians  are  sianiped  with  a 
monotheistic  spirit.  Among  the  Aryan 
races  the  belief  In  God  and  a  future  judg- 
ment is  discovered  in  the  mysteries  of  the 
Greeks,  and  tbe  fnith  in  a  spiritual  God  or 
ZcQs  is  discerned  in  their  early  poetry,  before 
the  idea  had  been  degraded  by  the  myth- 
making  fancy.  "  The  evidence  from  the 
Greek  dramatistB  and  many  of  the  ancient 


writers  Is  here  orerwhelniing  that  one  w^t^ 
ool  God  was  st  certain  periods  adored  bj 
considerable  numbers  of  the  Greek  Tiee." 
Similar  evidences  are  found  In  the  rcfi^an 
of  Plato  and  Socrate«,  and  of  tbe  Stoiea 
Kooothelsm  and  moral  purity  are  foosd  to 
be  marked  characteristics  of  tbe  Pcrsits 
religion  of  Zoroastrianism.  The  old  Tedk 
hymns  fumit^h  the  proof  of  Hindoo  m(R]Otb^ 
ism  in  the  worship  of  Voruno,  the  beavea-fod 
The  fullest  dcscripiions  sro  devoted  to  tb( 
Buddhist  faith,  which  the  author  reganSiM 
"  in  a  high  degree  inspired,  and  as  an  tastro* 
ment  in  the  hands  of  Providence  for  the  el^ 
vation  and  purification  of  Asia.'*  Tbefiosl 
chapter  is  on  the  biblical  arigument  for  the 
inspiration  of  the  heathen.  The  work  is  oot 
designed  for  an  attack  on  the  heathen  r»- 
ligions,  or  as  a  defense  of  rbri.n)aDlty ;  tMn 
rather  to  show  what  great  tniths  have  io- 
spired  tbe  pious  heathen  of  tbe  pasL 

MiDKiGBT  Talcs  at  tbr  Ctun.  Scportid 
bv  Airofl  K.  Fisn.  New  York:  FOfdi, 
Howard  k  Bulbert.     Pp.  SB8.    Pritt,|l. 

Tbk  "talks"  which  this  little  volsat 
contains  embody  earnest  and  mure  or  k« 
confiicting  opinions  on  soma  of  the  DOfs 
serious  subjects  which  are  being  djtffwsrf 
at  the  present  time.  It  Is  not  the  purpose 
of  the  book  to  put  forth  judgments  of  start- 
ling novelty,  and  many  readers  wIQ  find  in 
the  utterances  of  one  or  another  of  lbs 
speakers  represented  simply  their  own  vieff% 
though  they  may  never  have  expressed  then 
in  the  same  way,  or,  in  fact,  at  all,  or  per- 
haps wcro  never  quite  conscious  before  (Ut 
they  held  these  views.  The  first  subjoci 
discussed  is  temperance;  from  that  tbe  lift 
goes  to  tbe  lock  of  practical  work  by  ibi 
churches,  and  is  led  through  the  qucsticmof 
Sunday  observance  up  to  a  discussion  of  T^ 
ligion  in  general.  Political  immorality  U 
the  subject  of  the  next  conversation,  and  the 
somewhat  allied  topic  of  tbe  Irish  Amerioaoi 
oomcs  up  for  attention  later.  Uost  of  tbe 
talks  which  follow  concern  religious  matteti^ 
such  as  superstition  and  worship,  the  Script- 
ure fetich,  tbe  teachings  of  Moees  and  tbt 
prophets,  and  the  usefulness  of  religions  de- 
lusion. Other  fields  are  entered  In  discing 
sions  of  the  value  of  baman  evidence  and 
the  power  of  personality.  Throughout  the 
Tolnme  tbe  modem  progressive  views  ais 
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inott  tnUy  presented,  and  the  tone 
It  »g«iiut  Bubmimion  to  preju- 
,  uu]  fiTon  tho  recognition  of  whatever 
tbdre  U  la  cverj  lufltitutioiif  oploion,  or 


vna  w  UtoKCs  Vmionopwr  or  Ustiotoif. 
Wllb  a  Chapter  on  C'LirUtiEui  \jaity  in 
AmericA.  By  J.  MacCuidk  SixRitKir, 
n  D  New  York  :  D.  Applcton  k  Co. 
IV  34B.     Price,  |2. 

nroKL,  tho  author  bajb,  is  recognized  u 
Ihinker  vbo3c  oomprebeojiioa  of  thought 
lt«  metliod  DO  student  of  phitoaophy 
k  fail  to  Rcknowiedge  as  great  among  the 
tkibsL  Ho  woa  mdloall;  and  throughout 
Uioologian.  All  U\»  thought  began,  con- 
iU«d,  and  ended  in  that  of  divinity.  Uc 
td  io  his  Fhilusophy  of  IU*li.:;ioii  to  fluxyfy 
*B  demand  to  know  what  there  Lt  in  re- 
Ion ;  to  dUcover  and  atato  its  speculative 
la.  '*  Bui  with  him  tlio  speculative  wa« 
th  vital  and  practical — tho  very  life  of 
I  cpirit  throbbing  through  all  the  tangled 
of  varied  rcligioua  phenomena  in  the 
r1d*«  himtory."  Ilia  whole  logic  is  inter- 
Itod  as  being  but  ^  bia  explication  of  the 
turo  and  activitiej  of  Ood  immanent  in 
I  actuality  and  order  of  the  world,  and 
naooaduiit  aa  it«  eflicient  and  (iDal  causc.*^ 
lOatlclsm,  both  alheifitic  and  Christian,  ia 
plated  througliout.  "  God  kuowable  be- 
ad/-mauircfliiitg,  and  man  in  duty 
to  study  ihid  knowledge,  are  with 
leol  •olf>evideni  and  demonstrable  prin- 
^L«-.  tt  While  ho  ia  regarded  aa  a  pan- 
in  the  Christian  scnae,  bia  doctrine 
Qod  la  tho  Chrifitlan  and  nut  the  deistio 
panthelfilio  doctrino.  "  In  him  all  Gnite 
lofi  find,  not  lose,  their  reality."  Qcgora 
)phy  at  hiA  death  had  pervaded  uai- 
atate,  and  church,  and  for  ten  yearn 
remained  the  foremost  intellectual 
iQ  of  thu  lime.  But  tho  intcrpret- 
[9  lyatem,  each  accking  in  it  hbi  own 
and  finding  it,  have  succeeded  in  dia- 
og  It  Into  parta  nhoM  various  as- 
liave  aecntvd  to  virioua  typca  of  mind 
tho  whole  ayatem.  While  In  Germany 
lias  aluiii«t  c«aa«d  to  «xist  aa  a  professed 
I,  it#  spirit  and  method  have  become  in- 
eocan:;1cd  with  the  whole  thought 
culture  of  the  country,  and  arc  the  leav. 
at  work  in  iia  current  philosophy.  In 
lal  Britain  li  baa  also  greatly  iofluenoad 


pbjlaiophic  thought,  though  accepted  and 
expounded  aa  a  system  by  none.  In  Eng- 
land  and  America  the  interest  in  Hegel  ia 
chiefly  owing  to  the  rolailon  of  ht.4  thought 
to  religion  and  to  Christianity,  ilia  thought 
attracts  Christian  thinkers  aeeking  for  in- 
tellectual comprolicnjiion  of  religious  expe- 
rience, failh,  and  facta.  They  are  drawn  to 
him  "because  they  find  him  thinking;  weight* 
ily  on  the  same  "  aubjecta ;  and  yet  tlie  chief 
oppoiilion  to  the  study  of  Hegel  *'  comes  from 
the  dium  theohyicum  of  Chri.4(inn  teacher^.'* 
But  the  etudonts  of  the  H^olian  pluloaophy 
disclaim  being  what  the  term  Ilegulian,  cither 
in  the  popuhir  or  sdentiflc  sense,  would  Im- 
ply, for  they  are  mastering  and  using  his 
method,  rather  than  accepting  all  the  re- 
aulta  which  that  method  yielded  to  him.  In 
Dr,  W.  T.  Ilarria'a  opinion,  no  other  work 
belter  deserves  transudation  into  English  than 
the  Philowphy  of  Religion.  But  any  real 
tran-ilation  of  it  would  be  inadequate,  and 
would  need  a  further  translation  into  expos- 
itory paraphrase.  Dr.  Sterrctt,  therefore,  in- 
stead of  a  translation,  offers  "  studies  "  of 
hia  system.  The  purpose  of  the  volume 
throughout  is  apologetic  "  It  ia  written 
with  faith  and  in  the  iDtoroat  of  '  the  faith,' 
though  demanding  an  almost  antipodal  orien- 
tation or  point  of  view  to  that  of  l>oth  doistlo 
orthodoiy  and  ecclcsiastidsm."  Pertinently 
to  tho  latter  feature  of  his  course,  the  author 
well  says  that  '*  it  Is  mere  time-serving  to 
manufacture  cvldenci^  when  there  are  none. 
It  ia  as  iiaclcaa  as  it  ia  wrong  to  attempt  the 
'  hard-church  *  method  of  overriding  reason 
and  conscience  with  the  mere  weight  of  an 
uncriticinod  authority.  It  Is  both  anti-the- 
istic  and  antl  Christian  to  profane  tho  secu- 
lar in  the  interest  of  the  aacred." 

OnoAtao  EvottmoiK  as  the  Kcsri.T  or  tbs 
iMnRiUTANrc  07  Acgi7iRr.D  CdAnAcrmfl 
AccoamHo  to  the  Laws  or  Oroasio 
GnowTB,  Ily  Dr.  O.  IT.  Thpomir  Ervia. 
Tranalat«id  by  J.  T.  (yUKNiNonAM.  I^n- 
don  and  Now  York :  MacojiUan  k  Co. 
Pp.  425.     Price,  13.25. 

Ths  translator  of  this  work  explains,  as 
bis  reason  for  presentinq  it  to  the  English- 
reading  public,  that  he  hnd  become  dis-Hali!*- 
fied  with  the  "uncritical  acceptance"  ao- 
corded  to  Prof.  Wei^mann's  theories  of 
heredity  and  variation  by  manr  English  ero* 
lutioniats.     He  was  Inclined  to  attach  more 


I 


tke  pvapcH  od  the 

If  we  co^  know,  tte  ufhor 
Miviied,  all  the  mtvnl  hva  vfafidi  have 
operated  in  the  evolmion,  mad  which  operate 
ia  the  extstcDoe  of  a  nicrle  animal  or  a  rio- 
gl«  pUxil,  we  sboqU  aodentaad  the  lavs  of 
tba  orfruiic  world  altogether.  Applying  thia 
prfadplc,  the  norcserrM  stndf  of  a  nngle 
tpedea  of  anbnal,  the  aatbor  dedarce,  led 
hhn  to  the  diacovery  of  a  whole  aericf  of 
lawa,  which  the  extension  of  the  iorestipi- 
tioo  to  other  apecie«  showed  to  hold  good 
generally.  ThU  aniaml  was  the  waUltzard 
{lAemria  muralU  etmtleaX  a  epcciea  of  re- 
markable rariability,  with  which  he  became 
acquainted  on  the  rocks  of  Capri  The  re- 
mit of  hii  reaearehen,  which  were  extended 
Co  Turioiis  elaaaefi  of  BnimalA,  "  wa«  the  reoo^ 
nitlon  of  the  dominion  of  laws  in  the  process 
of  Tariation,  not  only  of  the  lizard,  but  aUo 
in  the  moflt  dlrerse  tribes  of  the  animal 
kingdom;  tbeae  laws  holding  flretly  la  the 


CAL  ftxAsrsBasTT.   BrOaMK^WBifim 

In  Fov  Fluti.    FteA  I:  DcaBCy,  Bms, 

OmIwMff:  Joha 

Tu  ooone  of  taboeAbMy  voffc  whU  iMi 
hook  ia  to  aiM|aiM)  eoven  tibe  grood  «f 

bk  plTika  far  ■ilMiiiiiiiii  - 
Barrvd  College  aad  h  is  btcBdei  ali0  M 
serve  as  a  preparation  for  eoiwce  ia  w^ 
thMmea}  tnd  electrical  eogineeriog  ia  odMt 
iastitatioBL  Meotai  training  is  the  AM 
ob;)ect  aimed  at.  thixmgh  the  care  nqdrti 
and  the  practice  in  Inductive  and  i 
methods  seoored.  The  policy  of  ike  I 
rather  "  to  show  how  eoTDparatively  i 
remits  may  be  obtained  by  roogh  I 
than  to  explain  the  use  of 
precision,  which  in  the  hands  of  a 
are  apt  to  give  erroneoiu  results. **  The  in- 
thor  sutes  that  not  so  much  mathomatia  ii 
{nvolved  in  these  experiments  as  wonld  tp 
pear  from  a  firvt  glance,  becaose  many  pnab 
are  giren  in  full  here  which  in  most  texU 
books  have  been  tsJcen  for  panted.  The 
Tolame  is  illustrated  with  many  cots  of  ■!>- 
paratu*.  The  second^  third,  and  fourth  pari! 
are  to  contain  ezperimcats  la  other  depaiU  , 
ments  of  physios 
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ATORT      UaITUAL      OF       EXFKlUllEirTAL 

IPbtsics.      Bj  Aldirt   L.  Abxt*  C.  K. 
I       Sjracuae  :    C.  W.  Bardeen.      Pp.    200. 
Price,  76  ceuU. 

Keolect  of  experimental  science'tcachiog 
will  not  be  much  longer  excusable  for  lack 
of  eaiubic  laboniorj  manuals.  Mr.  Arcy's 
book  conaUta  of  brief  directiona  for  acrenty 
cxperimeotit  in  the  several  dcpartmcoU  of 
physics,  with  suggentlTc  questions  as  to 
vbaK  is  sbovm  bj  each  experiment.  The 
right-faand  pages  are  loft  blank,  or  contain 
forms  for  entering  the  results  of  observa- 
tloaa.  The  experiments  are  adapted  to  pu- 
[)iU  in  Bcoondary  scUoobs  and  are  character- 
ised by  inrolriDg  measurements,  the  author 
being  convinced  that  "vastly  greater  mental 
dbcipUne  will  be  derived  by  the  student 
from  quantitative  experiment  '*  than  from 
qualitative.  It  has  been  a  part  of  the  au- 
thor's plan,  also,  to  devise  inexpensive  appa- 
ratna  with  which  results  may  be  obtained 
iufflcicntly  accurate  to  point  cuuclusivcly  to 
the  law  under  consideration.  Directiona  for 
making  manv  piecej)  of  this  apparatus  are 
appended  to  the  book.  The  text  is  illus- 
tnted  with  fifty-six  figurea. 

Tbs  CflEMisraT   or   Painib  and  Paiktino. 

By  A.   U,   Church,  F.  R.  S.       London  : 

Seelcy  h.  Ca,  Limited.     Pp.  310.    Price, 

11.76. 

AansTS  arc  suppliod  in  this  volume  with 
a  groat  deal  of  practical  knowledge  concern- 
ing the  chief  chemical  and  physical  charac- 
ters of  the  materials  and  processes  that  tbey 
nee.  There  arc  other  books  that  treat  of 
the  pigments  employed,  but  this  dcaU  also 
with  painUng-;^unds  (paper,  plaster,  Btone, 
wood,  and  canvas),  with  vehicles  and  var- 
ttlsbea,  and  with  methods  and  results.  [□ 
dcscrfbing  the  materials  which  artists  use, 
the  oources  from  which  they  are  obtained 
are  told,  and  in  many  cases  the  mode  of  pre- 
paring them  is  given.  Tests  for  purity  and 
genaineness,  that  take  but  little  time  or  ap- 
paratDd,  have  also  been  inserted.  Chapters 
that  will  contribute  to  the  durability  of  the 
artisi*B  work  are  those  on  the  permanency 
of  pigmcnU,  and  the  conservation  of  pict- 
vreo  and  drawings.  Exact  knowledt^  in  re- 
gtrd  to  permanency  is  furnished  in  the  chap- 
ter containing  results  of  trials  by  Mr.  P.  W. 
Andrew,  Prof.  Rood,  Prof.  Hartley,  and  by 
Dr.  Roasell  and  Captain  Abney,  aa  reported 


to  the  South  Kensington  Muaenro.  The  vol- 
ume is  adequately  indexed,  and  its  mechani* 
cal  work  is  excellent. 

The  Trik  Grasses.  By  Eduabd  FTArKEL. 
Translated  from  Die  naturlichen  Pflanz- 
cnfamilien,  by  F.  L.  Scribskr  and  Kma 
A.  SorrawoRTH.  New  York :  Dcnry 
Holt  &  Co.  Pp.  228. 
Paor.  Haokel*s  monograph  on  the 
grasses,  here  translated,  was  contributed  to 
the  p:reat  German  work  on  the  Natural 
Families  of  Plants,  edited  by  Drs.  Cnglcr 
and  Prantl  The  book  consists  of  a  botani- 
cal key  to  the  Oraminea^  through  which  are 
interspersed  full  descriptions  and  cuts  of 
the  economically  important  species.  The 
grass  family  includes  a  large  number  of 
plants  which  arc  of  great  value  as  furnish- 
ing food  for  man  and  for  his  domestic  ani- 
mals, aa  well  as  supplying  a  groat  variety  of 
products  used  in  the  arts  and  in  medicine. 
Among  these  are  Indian  com,  sugar-cane, 
bamboo,  the  grains,  and  the  fodder  grsssea. 
The  opening  chapter  gives  an  account  of 
the  general  structure,  morphology,  and  phys- 
iology of  the  Gramirua.  The  Iranslalorfl 
have  added  an  introduction,  giving  an  ex- 
ample of  how  a  botanical  key  is  used,  a  full 
glossary,  and  an  index,  in  order  to  moke  the 
volume  moro  useful  as  a  text-book  in  agri- 
cultural colleges.  The  illustrations  ntunber 
over  a  hundred. 

BvoLcnoK,  Antiqditt  or  Man,  BAomuA, 
etc.  By  William  Dcrham.  F.  R.  a  B. 
&linburgh:  Adam  &  Charles  Black.  Pp. 
127.     Price,  BO  cents. 

Thz  Uessrs.  Black  issue  this  Itttic  volnme 
as  the  first  of  a  series  under  the  general  title 
Science  in  Plain  Lanpioge,  the  design  of 
which  is  to  impart  the  general  resullB  of 
scientiflc  Investigation  in  common  language, 
and  without  a  great  deal  of  detail.  The 
book  consists  of  aborit  twenty  Phort  articles 
grouped  under  four  heads.  Those  in  the 
firct  group  deal  with  evolution  and  primeral 
man,  those  in  the  second  ore  devoted  to  the 
lowest  living  organisms,  the  third  oontaina 
papers  on  color  in  plants  and  animals,  and 
to  the  fourth  various  movements  in  plants 
arc  described.  Escb  essay  is  complete  in 
itself,  yet  their  subjects  are  so  selected  that 
they  arc  all  connected,  and  all  unite  to  form 
a  general  picture  of  the  erolution  and  geor 
eral  phenomena  of  life. 
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A  BiiHogr^ph^  «/  ikt  mer*  hmpotiami 
r  to  AmtHean  Keottitmit  BaiA- 
>t&yy  h&s  be«D  prepared  bj  Samud  I/en- 
for  the  Department  of  Agricalturv. 
FarU  L  U,  and  III,  already  iwued  in  one 
rulumc,  cuDtain  the  more  imporUzii  wrU- 
liLgs  of  Benjomio  D.  Walsh  and  CWlea  V. 
ulej.  Those  bj  B.  D.  Walsh  number  S65 
Ill1e«,  tho»G  by  Wabh  and  Riley  jointly  are 
(Tif.  while  the  irritingii  of  ProL  Riley  alone 
uiuuber  1,&55.  A  general  index  lo  the  list 
snd  iodcxes  of  new  oamea  proposed  are  a|>- 
peodcO  lo  ibe  volume. 

The  seventh  edition  of  ^ozojn'i  Chtmit- 
Ir^  (Blakbton.  $4.&0)  follows  the  tilth  after 

interval  of  only  two  years.  It  \im  been 
"feviaed  and  edited  br  Prof.  John  Jf.  Thorn- 
mn  and  Arthur  G.  B/oxam^  who  gire  tbfl 
foUovriDg  etatciaent  lu  ibc  preface  as  to  the 
changes  they  have  made :  "  In  the  Or^ganle 
[ivi&ioa  of  the  book  an  attempt  has  been 

de  to  give  concise  accounts  of  more  mod- 
em research — such  as  RaouU's  method  for 
the  detcrminatioa  of  molecular  formula^ 
and  Fischer  and  TafcFs  iovcstigstions  on 
the  synthesis  of  sugare.  In  the  same  divia. 
ion  tbc  Cbcmistry  of  Vegetation  has  be«n 
in  a  f^al  measure  rewritten  to  suit  more 
modem  views.  Thoae  portions  of  tbc  book 
[_f«lating  to  Explosives,  to  which   tlie  work 

•Ome  extent  owes  Its   reputation,  have 

'been  revised,  and  are  tneated  of  as  fuUy  aa 

poniblo  within  the  limits  of  a  general  text^ 

boob.**     Tho  volume  has  hern  increased  Sn 

lenj^tb  about  ten  pn^tes, 

A  second  edition  of  Th*  Microtomitft 
VaAt-mtntm^  by  Arthur  B.  />»,  has  been 
lasued  (niakiston).  It  is  much  larger  than 
the  original  Euglish  C4liUun,  and  In  fact  Is 
not  t>ascd  upon  thai,  but  upon  the  French 
work  with  a  difTercnt  title,  by  Loe  and  Ileii- 
no^y,  publlslicd  two  years  later.  Besides 
htoltirling  the  imfiortant  adrauoci  mode  in 
it«  field  cince  1885,  the  prewnt  Vndc-mecura 
differs  from  the  first  in  bein;;  much  less  hla- 
torical  and  much  more  critical.  The  sub- 
)rctji  of  nioKi  importance  in  a  icchnleal  man- 
tml  fiaru  beon  treatm]  mnr«>  fitll^,  and  tlntao 
which  are  le>s  Important,  or  whose  test 
ptaec  U  elsewhere,  hare  been  thrown  into 
tbc  background.  Amonj;  tho  chapters  that 
haf-c  bftffn  oxtenUoil  are  thoae  on  ftxlnjz,  Im- 
pri'^'tiaUon  methods,  paraffin  and  ocUoidln 
ImU^tdiDg,  and  tho  spedal  msUiod«  gf  cbk 


bfyology,  of   cytologr,   aod   o( 
The  rolnme  h^*  an   Index,  and  ila 
and  pr> 

A  f  /A«5I^— «fe 

of  the  ioacr  Lccturea — by  Dr.  /ftiHwa 
AUrn^  is  a  contribution  to  th**  moc^&*lco- 
cal  f>tady  oC  diseased  action.  Th«  aa: 
on  which  it  is  based  were  fooad  ia  Ibt  -.^^ 
toFtions  of  the  AoaiWisy  of  Xatacal  £d- 
enoes  of  Philadrlphla  and  ol  tba  CeActB 
of  Physidati^,  rhlloilrlpUia,  wbioli  togdfav 
ooniaUi  more  than  niaetoea  bonlred  SfiiBJ 
men«  of  ekulla.  Waahiogton :  T^lriiMiln 
Institution. 

The  Uaroh  Dnll^tln  of  tb«  CoMBcakiit 
Agricultural  Experiment  Station  Is  a  fii^ 
on  Fuy^eidfs,  ur  applications  for  sveb  £»• 
MflM  as  the  black  rot  and  the  mlldtfv  of  the 
grape,  by  Hoiarui  Thaxttr.  Tbt  appDcatkc* 
reoommeoded  are  Bordenox  ralxtwrv— ^it 
phatc  of  copper  and  quicklime  with  water— 
and  ammonlacal  carbonate  of  copper;  mhkh 
are  sprayed  orer  the  plants.  The  trratmaot  Is 
most  effectual  when  it  is  applict]  prmntitvl^. 

Tlie  second  year's  work  of  the  Apieah* 
oral  Experiment  StJition  of  the  UaSvana^ 
of  Illinois,  ending  July  t,  1889, 
analyses  of  fodders  and  of  vari^aa  fo«d 
products,  with  numerous  It^na  of  new  wvrk 
taken  up  from  time  to  time.  Four  bulkthi* 
were  issued,  reporting  experlmcnti 
oat«,  upon  com,  cxpcrimcnid  with 
and  experiments  of  the  effecta  upon  tlK  bsy 
of  cutting  certain  grasaes  ami  doecra  ai  ffif< 
ferent  period:*  of  frowtb.  BoUatla  Ka  7| 
November,  U  't  the  Dkdogy  oC 

silag«;  and  !>  <   B,  febnary.  I 

records  a  acrica  of  field  experfaiesta 
oom. 

The  work  of  th«  Uaa«chtiMlu  8UI 
Aj;rimltural  Ex]Hn-iment  Slatloa,  m 
Bcnted  in  Its  report  of  18S9,  waa  oarrdd  «a 
in  the  same  principal  Llnta  of  Invtscififln 
a0  In  preceding  year*.  A  very  lmp«flaat 
part  of  it  ifl  rvttrx'Kf  iUihJ  In  th*  (ar<i»UciIlai* 
of  fon^^id  (iHcaflcs  by  Prof.  Unmplay.  T» 
tba  axperiments  for  detormlnlog  tbr  OMI  «f 
feed  for  the  production  of  be«-l  aad  p«k 
wprs  added  slmUar  OMi  rraponlag  hmd  led 
mnttoru  Laboratory  work  WM 
Urga,  and  exteoded  in  rarloaa 

ntffrmtm  h  Ma  OmaHiuUm  ^  HW 
VmUi  St^aUa^  wbldi  bu  bt«a  ffivpuwl  kj 
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tiUiwn  E.  FotifT  for  the  Pooiotj-  for  Poliii- 

1  EducatJon,  might  be  dcttoribc*!  as  a  bib- 

bgT*phT.     The  references  are  historical — 

the   ant^ohlcnt   intiucnccfl,  tho   frainiug 

bd  ni]<^ptioa  of  the  ConsiitucKm,  iiiiil  Cfii- 

oaal  Uletory  siDcc  1769— and  cite  nu- 

I  papers  aud  booka  on  each  branch  of 

bjtxii.      In  the  Ai>iM*ndU  are  jjlvcu  the 

tlutional  intcqiretatioai  (oncc  the  civil 

Par  afTcctiiig  tbo  qacstioa  of   notional  or 

ate  suprcuiAcr. 

ZetUrt  frofn  Waldr^ravt  Cottage^  by  the 

r.  Ofwgt  \}\  StchoU,  is  •  collection  of 

doUccnccs,    portrajaU    of     eminent    or 

livable  men,  and    rural    sketchiiS,   whicb. 

Ubliabfc'l  fint  in  a  looatbl/  magazine,  nvc 

up  into  a  ^iiDglc  volatDO.     Tbe  ou- 

IclAiins  descent  from  the  Earl  of  WuJde- 

^CfC^  and  is  able  to  polot  to  tbe  grared  of 

among   the  vcnerablo    tomba   of 

Ditf  aad  St.  Faura  churches,  New  York. 

■  caaaT*  toclude  sketches  of  life,  scenes, 

Dd  persons  at  rarions  placca  !o  Connectlcat 

nd  MoMachnBettti)  Yale  College,  l^rooktyn, 

K.  T.,  etc.,  nutioca  of  famous  divines  and 

BkCD  eminent  la  the  life  of  eocictjr  and  the 

Slatei  and  (fiber  items  of  personal  rcmlnitt- 

ccDce  such  as  nt^uallj  fnnilBh  ploai!>ant  re&d- 

_li)S  even  to  fitrangcr^ ;  and  there  is  an  air 

repose  about  the  whole  that  is  rcfref^hing 

i  the  rtoiler  vexed  with  the  controversies 

tbe  liny.    (Kicbange  Prinilug  Compoo/, 

lew  York.) 

The  hUtnri»?al  notels  published  by  W.  8. 

oltsbeTier  fnnu  an  attractive-looking  de- 

arttufnt   in  the   library,  and  the  promise 

by  their  ueat   crtorior*   la   usually 

thou    fulfilled    when   tlxiy   arc   read. 

itndudc  pictures  of  OrientAl  antiquity, 

«e>iral    period,  the  middle  ages,  and 

I  or  romantic  episodes  of  later  times, 

by  the  moBtirr  artists  In  their  re- 

Ktiro  fivhU,    Arnoug  tbe  latest  of  these 

ublicaliona  i«  Xero^  by  the  German  Snui 

l-gifin,  one  of  tbe  nioflt  famous  and  most 

oUfic  of  the  writers  of  this  class.     Its  spe- 

IaI  effoft  la  lo  describe  how  Nero,  from  the 

■  character  he  is  caid  to  have 

1  t  i>oca[ne  transfonucd  inlo  the 

fntttimaa  UiuiicU'r  of  whom  such  iucrcdtblo 

tales  are  told.     This  par^tose  leads  to  the 

AOfV  Ouniprt'ht'jiftTc  treatment  of  the  scpa- 

fmbe  ttogiiraof  development  rather  than  the 

tnwMi  of  the  maiiirod  criminal.-— la  JbMwi, 


Dr.  Oeorp  Kftrrt  has  attempted  to  treat  the 
wanderings  of  the  Israelites  during  and  after 
the  Exodus  in  tbo  form  of  a  romance.  In 
It  be  lioa  made  use  of  bis  own  observationa 
in  the  field  cuvered  by  thu  waudering!*,  and 
of  the  latest  results  of  arctueological  explo-  , 
raiions  in  the  Nile  Delta ;  and  In  the  '*»oeci-  ^ 
cry  of  the  drama"  he  has  copied  as  faith- 
fully as  possible  from  the  landscapes  he  be- 
held in  Goshen  and  on  thi*  Sinai  Peninsula. 
For  the  incidents  be  has  relied  on  the  Hible 
and  Egyptian  records. — Ekktltard^  a  Tale 
of  tbe  Tenth  Century,  has  been  written  by 
Herr  Jotrph  Vidor  von  Scheffd^  in  the  be- 
lief that  a  union  of  history  and  poetry, 
for  working  pnrpuseD,  would  Ik.-  detrimental 
to  neither.  The  materials  from  which  it  is 
Ojmposod  arc  derived  from  tbe  tales  of  tbe 
mona.-itery  of  St.  Gall,  begun  by  the  monk 
Ratpcrt,  and  continued  to  the  end  of  the 
tenth  century  by  Ekkehard  Uie  Younger, 
contained  in  tbo  folios  of  the  Monumcnta 
Germanica,  which  are  described  as*  being,  lu 
spite  of  much  nalvcU  and  ankwardnwe, 
'*  charming  stories,  made  up  of  tradiliona  of  i 
older  comrades,  and  accounts  of  eye  and  ear 
witnesses."  Quite  unconsciously,  the  author 
adds,  'Uheae  annals  carry  us  far  beyond  tlie 
boundaries  of  the  cloister  walls,  presenting 
tho  life  aud  aims,  the  culture  and  customs 
of  the  Alcraonnia  of  that  ]H>riod  with  all 
the  fidelity  of  a  picture  painted  from  na* 
ture." 

The  Troth  aeoker  Compaay  publishes  a 
symposium  ou  the  i|uosiion  of  the  Eiiatenc^ 
of  a  Potcitive^  CffruUmcfiif  SitU  to  Free 
Thtyuphf,  lo  which  some  twenty  of  the  most 
prominent  representatives  of  the  school 
described  as  freethinkers  ore  conlributora. 
Besides  tbe  direct  question,  the  character 
and  scope  of  tbe  constructive  side  arc  con- 
sidered by  those  who  answer  aHlrmatively, 
or  the  reasoa  why  there  la  no  such  side  if 
tbe  answer  !s  negative. 

In  his  paper  on  Etru»Mn  and  Lihjfon 
Kama ;  a  ComjtdroHvf  Study,  Dr.  /).  O, 
Brint^n  seeks  evidence  of  offinity  between 
the  race  of  which  the  Berber  tribes  of  the 
pr<Meol  aro  tho  representatives  and  the  an- 
cient Etruscans.  In  a  former  paper  (Octo- 
ber. 188fl)he  Ripported  his  theory  by  com- 
parison of  physical  traits,  customs,  arts,  and 
language ;  in  the  present  one  he  carries  nnt, 
to  a  limited  extent,  a  compariaon  between 
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b«  proper  naraca  preserved  in  the  oldest 
ibjrftn  mouumentA  and  a  aeriea  of  Bimllar 
luunetf  believed  to  be  genuine  Etruiu»n. 

lu  Su  third  edition,  the  lHr<etorff  of 
WriUra  /or  Ou  Liicruty  PrcUj  ooiupilcd  by 
W.  Jf.  QriKWoid  (the  author,  Baogor,  I1&, 
|1),  has  beco  I'spnodcd  tu  fiftj>niDc  pages, 
the  full  names  of  writers,  their  ad- 
,  profeasional  positions,  date  of  birth, 
lubjccia  ou  which  they  write  The  ad- 
of  thi^  chief  Atnerican  and  English 
eriodic&U,  literary  clubs,  and  colleges  are 
Halso  included  in  the  directory.  A  list  of 
SLibora  rcccnU/  dead  U  appended. 

A  number  of  special  papers  by  Dr.  Edgar 

M*am»  on   the   natural  blitory  of   the 

Woetem  Territories  aod  other  localities  tes- 

lify  to  hia  industry  and  carefulness  in  that 

study.     Dacnjiiion  0/  SupjtOJted  New  Speri9» 

ami  SubtpeexGi  from  Arixuna  gfves  ten  spe- 

I  and  some  subepedas  of  rodents  (a  squlr- 

cl.  a  tDusk-rat,  mice,  harea,  etcX  with  de- 

tailnd  icca^urerococs  and  characteristics.     A 

p^>er  on  Arisona  Mountain  £irdi  fumifihes 

UttBtrations  of  a  feature  which  the  author 

■  dfiAires  to  emphasixe,  of  the  extension  of  the 

Alpine  6oni  and  fauna  of  the  Roehy  Hount- 

I  southward  into  this  Territory,  where  they 

ar  on  the    mountains,  with  characters 

iflhanging   socurding   to   the   altitude,  "like 

dands  in  a  region  of  more  southern  aspect." 

[■Other  papers  include  a  list  of  the  Birds  0/ 

mj^ori  Kiamath^  fJrt^on^  coUijcted  by  Lieutcn- 

IftDt  Willis  Wirtidi,  unuotated  and  added  to; 

and  on  Addendum  to  a  list  of  the  Birdt  of 

tKi  JIndaon  Jlighiandu^  with  annotations.     A 

welcome  feature  of  these  papers  is  that  good 

f;lish  names  are  given  for  all  the  speeies. 

Two  other  papers,  relative  to  Dr.  Meams's 

work,  are   publlalied  by  the  Herbarium  of 

^Columbia  rollege.     They  arc  a  list  of  the 

llaoti  collt'civtl  hy  him  at  Fort  Verde  asd 

i  JCogoIl<>n  and  San  Francisco  Mountaitu, 

r  H.  L.  Drittcn ;  and  the  Gononl   Floral 

Characters    of    those    rfgiooa,    by    H.   U. 

Rttsby. 

lo  a   7\t^-Midinp  Spidfr,  Mr.   W.  L 
iPoCtat^  of  Wake  Forest  College,  N.  C,  put». 
some  hitoreitlag  notes  on  the  arehl- 
nral  and  ft'vding  bahits  of  Jti^na  mUffr. 
utrting    tttai    **  quUe    uttacouutitabty 
natumiisU  hare  taken  compara- 
dy  little  tni«rcai  In  spMcra,'*  tb«  author 
to  overlook  the  Tolumlnotts  ooftldbo- 


tions  of  McCook,  frhicb  Uave  been 
edged  to  be  among  iho  Bkoat  TaloaUc  ikit 
have  been  made ;  the  mora  tsodast  but  tcry 
intelligent  and  original  raM»itliaa  of  A« 
Peckhams ;  and  the  work  of  othsr 
whose  papers  have  ccnoe  to  u  frtim  tlsir  to 
time — all  sboiriiig  that  the  aubjoct  ba*  aai 
been  neglected. 
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.rtof  JnthOffiMp. 


■  iplito  Harttac  sT 


;  JoiuM  UoiAlaa  UtSwat/ 


Ycirii  ;  i}.  Appieu>ii  A  K"      I'p.Uft, 

Banu.  CsrI.     Th^nao-EWtfto  Mm 
Hlfh  T«nipcr«tara».     WMbtoftea:  t;.  B 
eal  ^orrvy.    P|'.  S13. 

Boiton  Sod^ity  of  Naiun)  Ulatocy. 
enoi  Rtatlog  tu  tb«  Nampa  Imngv      PpL  I 

Clsrkc^  r.  W.  Work  <lrw«  la  lbs  DvtMn  af 
C3t«miftry  asd  Ptivitc*,  18M-'6T  IVMlOafta:  a 
B.  Gaolofrf^al  Sarrey. 

DttwAoB.  O.  M.  L«nt«r  UatfCpkmd  B«flMS  «l 
CaaadA.     Pp.  IS,  wtlli  Map. 

I>«  Ouln>p».  R'<|n<r.  Pfatakiaii,  U>  U%  m4 
Work-    Kow  Tork:  D.  Appivtoa  A  Oe.    r^  «». 

Dod»l,  4rt2Hir     Instraottoa  la  Pfvwtaf.    A^ 

tott :  TtK  Pr«nisr  Ednr^t^jnol  ('nepaoy-    Pp.  ••. 


I'l. 


baI  of  I 
Bnfftaiid 

Ffw. 

and  Fnuir«.    UaiUinnn  : 
Pp    IH      II. 

FoJlcrton,  0. 8.    Pamcr  •  r'Wla- 

delphla :  tJnltonlty  of  Pcj. 

York:  tt«lft)r<!  '  rp  '^1. 

Geddes.  Vv  A  TbonSiUk'.  ttt^m. 

Tha   Evolutloti  of  !-.!       New    VcvA. ;   ftiinai  A 
WetfbnL     Pp.  Ktt.    |1 '^*- 

tern.     Uvatoti:  J.  11    ' 

flHUlMl,  nyrtM'  l>  ::«ui 

i^i"  <  >  risMa. 

P"  'Maj;t4ia:  "  -  "r  '( 

:  .  -lalwrwa  o<  L«       ___ 

afidfta 

BaasoMt,  I>r.  0,  N»w  Tort. 
PpilC 

naydaafttfl,  fl.,  Jf.  TU  Talsaa  ef  lAa  C^ 
solona  Fom.  iaa  mndseo:  W.  ilwtaa  A  0» 
Pp,  1*0. 

low*  Collate.  Grtmnotl  rautoinii).  1  MB.    Tfk  It 

KUtiball,Joi.  -  «a<AlB» 

DiMton  -  J    II 


Tori.    Bapoo  ar  lent  Mi  lAA    Tp,m. 


. I^.t#r  OD  Timbar.    Montrotl : 

i  ftoo.    P|>.  a. 
b  &.  M.  p.    rhiluiopbj  tn  tlMOfitopallir. 
|H|^U|^l(ltfC.     pp.  1T4. 
^^^^^^toowsnl.      GrolnOoa  of  Mao 
P^^^^^V  Yuri:  !•.  A.{i[*l(itoo  &  to. 

Uk.   PftOlo. 


_  PftOlo.    Pbir«lMlit>uy  uid  EKprv*- 
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Instroetlon  b;  EipcrlffleaUl  Hethodfl* — 

As  rcpreBcntcd  by  Prof.  J.  K.  Woodhnll  to 
Ibo  Americ&D  Institute  of  Infliruciioa,  the 
New  York  College  for  ihc  Trftiniu^of  TcAcb- 
ers  btu  model  eU&scs  of  pupilu  in  all  grades 
to  which  apprentice  tcaclicn  are  BJUiigncd  wX 
stated  hours  to  give  experimental  instruction 
in  ecience.  la  the  primary  and  grunmar 
grade*  the  experimcDtA  are  performed  bj  the 
teachers  in  preaenoe  of  the  pupila,  after 
which  the  pupils  are  questioned  concerning 
what  they  have  observed.  They  arc  aluo  al- 
lowed to  examine  Ihe  objects  closely  in  band. 
Familiar,  ovcry-dny  objccl«,  which  arc  coo- 
veoient  for  manipuhition  are  uued.  Tbo  pur- 
pose U  not  to  load  the  children  with  facto, 
but  to  arouse  their  curiosity  and  beget  in 
them  toquiring  habits  of  mind.  In  titc  high* 
school  department,  Bystomatic  scientific  in- 
struction is  bi^un  for  the  purpotic  of  dcvcU 
oping  careful  habits  of  experimenting^  olw 
■erring,  and  reasoning.  Familiar  objects  or 
bume-marle  appamtua  are  preferred  for  the 
experimeots,  both  because  most  of  the  high 
schools  arc  not  in  a  position  to  purchas* 
elftbomte  apparatus,  and  because  they  are 
believed  to  be  more  fit  for  the  purpose.  The 
apparatus  in  the  markets  is  com>idcrcd  innuf- 
fident,  "  because  moAt  pupils  of  bigh-oohool 
age  fail  to  comprehend  the  machine*),  and 
their  minds  are  confaecd  by  them  with  ref- 
erence to  the  principles.*'  The  pupils  are 
taught  to  construct  their  own  apparatus  so 
far  OS  there  seems  to  be  educational  value  in 
that  kind  of  work  ;  and  \n  most  caaos  socfa 
constructions  have  fulfilled  their  purpose 
better  than  the  conventional  upparatus.  They 
are  not  intended  to  illustraic  the  apparutas 
of  (he  markets,  or  to  serve  as  a  cheap  sub- 
rtitutc  for  it,  but  to  inustralo  sdentific  prin- 
ciples, for  which  imitations  of  "show-case** 
apparatus  are  not  required.  Of  course,  no 
attempt  is  made  in  this  system  to  teach  the 
whole  of  sdcnce  or  to  cram  with  facta;  but 
'*  to  show  the  pupil  bow  to  study  nature  so 
that  throtigh  life  he  may  go  on  to  acquire 
kitowlcdgc.'*  Mr.  Woodhull^s  condusion  ia 
that  "  patience  and  a  lore  for  the  work  are 
the  most  esscnlial  qualiflcatioDS  for  the 
teaoher;  with  these  and  with  freedom  from 
unneoeaBaTy  restraiota,  however  meager  other 
cqaipmenta  may  be,  sdcnce  may  readily  be 
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LAUgliC  in  thti  common  schools  b;  expcri- 
uicnUl  njethodfi."  The  AmoriGou  Inslitutc 
of  loBtructioa  subfltanlUU^  ftpproved  Mr. 
WoodbuH*fl  posUion,  and  rcaolred  that  la- 
eirucUoD  hj  cspcHmcot&l  mellivUB  AhuuM  be 
L^_MfaMtojC^l^flidca ;  in  the  pri- 
k  should  take  the 
form  of  otuisrvaHon  TeaaboB  calculated  to  de- 
velop the  spirit  of  inn-^ligatiou  ;  auil  in  Uie 
high  echuol  *'  U  ahould  undertake  to  giro  « 
tb<irouf;h  training  in  »dcnti6o  mtthodd  of 
ttud)ring  nnuire  rather  than  a  cx)mprchenaiTe 
knowledge  of  the  whole  reklm  of  oacuroi  ad- 


■•ud0  of  the  Mbslsslppl  Baaln. — Tlio 
mounds  of  the  Mii^aissippi  baain  are  described 
by  Mr.  T.  U.  Lewis,  of  St  Patil,  a&  being  of  k 
magnitude  and  extent  calculated  to  surprise 
tboM  who  have  not  cxamiDcd  iUgfq.  There 
are  thouMmda  of  them  in  MiutiiMippi  and 
Arkan^ajs,  and  probabljr  tbousandfl  in  Min- 
Dosota^  The  author  k  own  pcrsomil  tnrvejs 
in  Minnesota  ooir  exceed  one  tlious&nd,  and 
(he  localitiea  of  at  Icut  as  manj  moru  &re 
known.  The  mounds  in  MissiBsippi — in  the 
bottom-hiudfi — arc  burial-mounds,  and  in  addi- 
tion to  human  remains  usually  contain  earth- 
en Teeaela  aiid  pipes  of  all  sizoa  and  iibape9, 
with  occAsionalty  tlint  and  stone  iniplcinents 
and  articled  of  copper.  The  clay  mounds  of 
Ark&naaa  and  of  the  bluffs  along  the  Mi65i»- 
•ippi  seldom  contain  any  implements  or  pot- 
tery. Temple  mounds  arc  always  asaodatcd 
with  mounds  of  other  forma,  and  are  merer 
isolated.  They  have  approaches  or  graded 
roadways  built  to  the  summit,  and  generally 
hare  aprons  or  terraces  on  their  sidcfl.  Small- 
er mounds  having  the  uinie  forms  were  u.4Gd 
for  burial  purftoacd.  Platform  mounds  are 
another  class  of  temple  motmds,  and  haro 
from  one  to  four  approaches.  Some  of 
lliem  are  alM>  knuwn  U>  contain  human  tv- 
tattioM,  Of  a  claatt  of  mounds  called  hearth 
mounds  tliu  purpose  u  dilEcult  to  determine. 
ThoT  hardly  crer  reach  four  foct  In  height, 
and  the  hearth  is  covered  with  earth  from 
three  Inchcsi  to  twu  feet  In  dcptli.  The 
hearths  vary  in  Iblekntisii  from  one  and  a 
half  to  thirteen  inches.  Thi^  tow  flat  mounds 
of  MlnniMota  «nd  Pakota  are  nfton  rrpurdcd 
as  (her  ■  ab. 

ap  and  sods  worv  ailvrwud  pUcoU  wpou  Uie 


outifide;  and  that  tha  polos  fatTtag  toUlA 
away,  thu  atructore  fcAl  lo  the  eraier.  mi 
in  the  eourae  of  a  few  year*  the  top  Iwobbs 
levelf-d  by  the  acrttuiulaiion  of  doiC  s*l 
vegetation,  ao  that  a  mamd  waa  UnmL 
The  Indiana  used  the  mode  of  atrucUHv  ^ 
scribed;  but  it  could  hanll^  hate  bsM  l^ 
plied  in  these  i:  'Vr  huc^  a 

having  once  t.  \  have 

irregular  mass  a  uU  a  concave  tup,  oaA  as 
opening  on  the  side  where  the  votroaoe 
been  —  presenting  a  diffurcnt  apj 
from  the  mounds.  None  «]f  the 
Minnesota,  in  the  author's  opinion,  «<f«  sail* 
able  for  ofo  as  the  baae  of  pttthloB  ;  a34  te 
finds  no  evidence  that  the  Uf^  Hal  vttmaik 
of  the  lower  valley  were  of  ibat 


TiM  AnstraUslM  SdMdk  JmHitto 

— The  Australasian  Aaaodaiina  fnr  ibi  H. 
vancement  uf  Science  met  romm^ 

in  January.     Banm  v<m  t»a  |mi' 

dent.  The  roll  of  membecthip  mdodaS  a 
thousand  names,  and  more  than  rix  liuofial 
were  in  actual  attendance  The  prasit&dU% 
address  dealt  with  the  past  aad  fvinivflf 
Australajiian  scionce ;  and  th«  addrssM*  4f 
the  presidents  of  sections  wem  ta  BaaBf 
coses  on  subject*  of  parUcadar  Intwreel  la 
Australia.     Themt>!  "l  of  the  41^ 

niittee  repfjrts  was  t  o«iisas  of  Iha 

known  minerals  of  tbe  Auslralba  odftonlas 
A  project  for  establishing  and  ndo«itic  a 
central  biological  nutlan  at  fort  Jackioa 
was  started.  A  report  was  prreeoiod  on  dM 
Polynesian  races  ami  Polynesian  bOiUqgii^ 
phy.  Now  apedal  oommltt«ea  veee  sp. 
pointed  to  InTS^tigate  and  report  on  the  «ab> 
jecta  of  wbeai-rusi ;  the  manoor  oS  (oyia^ 
out  towns;  tliu  prepamtloD  of  gpoh^kal 
map!*;  the  arrangement  of  mnxmnBa;  kW 
ferl!1^rAt)rttt  of  figs;  Au<itralian  tldfw;  aol 
thr  'ti-  of  itno-  \nsUsi< 

asiii:.  .  \>i^,    Thr  ,  -.11^ lata 

be  hdd  in  Christ -riinrch,  New  y<nalaaH,  wbfc 
Sir  James  Hector  a*  prealdent  ashl  Pnl 
UuttoD  as  seoreUry ;  and  th«  nait  In  Qotertt 
Tasmania. 

Ab  Arinu  S^rtml.— A  r»r*  i^uimi, 
nejr  to  the  Terrttorv  of  Ari^ma^  U  di-trfh^ 
by  Vt.  Edgar  A.  Keama  as  the  RMii^«flfll 
pporiBoplille  {i 
B^rdV     U   l«   th« 
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duuacterifttle  nmmmtl  of  the  torrid,  flaod;, 

dtMTl  fTgkm  foacb  of  the  Gila  Rirer,  where 

It  llvtfi  hi  ImmeixM  ooloaics  in  ch&rnberfl  ex- 

MTsted  under  the  ip^uewood-roots.    Such 

eite*  aecm  to  be  eclevied  for  tlie  ukc  of  the 

■mtport  dibrdcd   by  the  fint!  roots  of  the 

gTMMwnod  for  the  ilomea  of  Uieir  habita- 

tlrmA.     WttbcHtt  snmc  such  support  the  light 

And    looAC    soil    would   care    in    at    once. 

Lat^,  Ion  moundfl  are  formed  over  the  bur- 

rowe  in  which  man;  hole«  are  provided  for 

ItigrHA  and  egrcft?.    In  some  parts  of  Ari- 

soos  thoM  moundii   are  fref^ucutly  seen  in 

open,  grmMj  plft<»ii>  and    are  usnall;  large 

•Dd  hlf^    The  aniinal«  are  ohj  ;  they  sit  up 

creet  al  ih^  crttrancc  of  their  burrows,  like 

ftrairfe-dagu,  and  like  them  dodge  In  at  the 

aight  of  a  •tmngcr.    Wlien  Burpriaed  away 

ffom  home  they  try  to  slculk  unobpcrvcd  (o 

bcdei,  norvously  glancing  at  the  ob- 

.     Hut  Ihey  1«comc  Icis  stij  when  ac- 

floatoroed  to  the  neighborhood  of  man.     Mr. 

HeaniB  adds  to  his  description  in  curiously 

^Jnmed  lanf^agc  which  t>ccomes  expressive 

^^Bbitn    translated,  that  ^*  although  eminently 

^^Ba(»ori»l,  ihia  animal  Is  endowed  with  latent 

^HUnMorial   prodiritie^    ifhich   arc   brought 

eui  by  the  eight  of  food  in  elevated  aituations. 

In  otlier  words,  they  will  climb  for  mesquite> 


1.  Taylor 

^^  {uBto 

^^Kanl  In  1 


The  Circle  of  CItIc  EtoIbHod.— The  mod- 
ern,  ci»il'red  state  is  dcvplop^d,  in  Mr.  John 
i.  Taylor'e  view,  as  expressed  in  bifl  address 
t  it*  Brolution,  frvm  the  germ  that  lay  dor- 
nl  In  tlie  rude  elements  of  goremment 
stcd  in  the  past—as  the  Cologne  Ca- 
completed  only  a  few  years  Btncc, 
i  bailt  in  oxact  folfillment  of  the  con- 
k  of  its  unknown  architect,  six  hundred 
jWfV  a^*  Our  American  conimon wealth, 
bated  OQ  the  idea  of  gorcrnment  by  the 
gowned,  expressed  at  its  birth  the  higheet 
tfjt0  lo  which  the  state  hsd  then  cvoWed. 
Thia  evolution,  from  all  the  attempts  atgov- 
nmcnt  in  the  past,  has  been  inseparably 
npanled  and  verified  by  the  contino&l 
[kltfting  and  expaosloa  of  manhood  as  a 
Now  w©  fiod  that  evils  have  been  de- 
I  within  our  system  which  threaten  its 
•tenoc,  and  appear  to  be  dragging  down 
^'nSBhmxl  ai*  «  type**:  they  are  moat  con- 
ootly  manife^ttd  in  the  cities,  but  ex- 
tat  tbroo^  the  whole  poUtlcal  body.    They 


are  very  numerous,  but  may  be  gencralisod 
under  the  terms  corrupLiou  and  boeetsm. 
Public  interests  arc  made  an  afTair  of  trade, 
and  are  openly  nsed  for  private  advantage ; 
and  no  measure,  however  important  and 
Ixmeficial,  can  be  secured  unless  it  can  lie 
mode  profitable  to  the  ring  of  practical  politi- 
cians. Everything  has  fallen  into  the  hands 
of  the  leaders  of  the  groat  political  parties, 
who  manage  the  panics  and  the  comuiunity 
alike  at  their  will,  while  the  people  appear 
to  look  on  helpless.  If  the  people  arc  com- 
petent to  govern,  as  our  Constitution  sup- 
poses, why  do  they  not  right  matters?  Mr. 
Taylor's  answer  to  this  question  is  not  wholly 
confident ;  but  he  suggests  that  the  rapid 
advance  we  have  gone  through  in  wealth  and 
invention,  with  our  constantlj  changing  en- 
vironments, have  engendered  problems  of 
which  the  framers  of  our  Constitution  never 
(Jrcnmcd ;  and  that,  having  delegated  our 
right  of  choice  to  the  politicians,  we  have 
reached  an  epoch  in  the  evolution  of  the 
state  when  the  art  and  science  of  govern- 
ment arc  left  in  abeyance,  and  the  best 
thought  and  effort  of  our  lime  arc  given  to 
other  pursuits.  Yet  be  has  hope  for  o*ir  gov- 
ernment, and  offers  the  stiggestion  that  "at 
some  time,  perhaps  in  the  far-distant  future, 
the  state  will  have  evolved  into  an  entity  of 
purely  delegated  as  distinguished  from  rep- 
resentative powers" — which  will  look  macb 
like  a  return  to  monarchy  and  lords. 

Jid|?c-BUde  Law.— Mr.  Bufus  Sheldon, 
in  his  [taper  on  the  Rvolution  of  Law,  argues 
that  so  much  of  the  Inw  as  is  defined  by  the 
dcdsions  of  the  courts  Is  made  by  judges. 
'*  That  judgw  make  law,"  he  says,  "  is  not 
explicitly  stated  in  the  text-books.  In  fact, 
it  18  not  generally  admitted  that  thoy  have 
any  part  in  law-making ;  the  theory  being 
tlial  there  is  eonicwherc  a  store  of  ready- 
made  law,  consisting  of  rules  and  precedents, 
where  the  judges  somehow  find  what  they 
want  after  the  lawyers  hove  searched  for  it 
in  vain,  and  then  expound  and  apply  It  vrith 
plenty  of  comment  and  obittr  dicla^  but  no 
addition."  But  it  often  occurs  that,  if  any 
detcrralnfltlon  of  right  or  liability  ie  made, 
it  must  be  made  by  the  court ;  as  mu^t  hap- 
pen in  every  instance  where  judg^ncnt  Is 
given  in  a  case  different  from  any  to  be 
found  in  the  reports — and  just  in  proportion 


TUB  POPULAR  SCIENCE  MOMTSLT? 


f^mtfimfkmt^\ 


I  If  aaM  M  tebo^oflhk 
\9i  oev  for  old  baAdc, 

[Hrfrtf— '  ii  tbu  U  U  nprenc  ow  all 
— rtwifa  of  kw-iaaUag.    Itt  odva^ 
I  k*  Ikat  It  ou  nuk«  tie  w\\\  of  ih<  poo- 
iCMIvt  nodi  ftt0f9  ifamUf  sad  ope* 
ith»olbva«BkdcA.    Maaf  wo 
I  b  wUflk  lasMalka  bio  awept  Mny 
I  «Ob»«hi  oTla^  Mtekty,  dnpBSad  160^ 
U*i^  Md  eUvod  trooi  dw  poifc  of 
Um  oft«ad«  «f  pnaMtad   %M 
foruL" 

IMiMd  CUndMMMtf  IrtlMi 

■  BrHtf.  Mjm  Dr.  Anztftod  Boifer,  U  o  ape- 

frftt^^^*  dbeutf,  Um  flnt  of^  of 

I  b  vttksow.    Bol  vr  knov  that  do«. 

Aja  U  D«v«T  ocean  cpoolueraalj,  toil 

llwl,  irhirr«T«r  H  opfxiam.  it  soAj  be  trvood 

U>  tbo  btic  of  s  rmbid  atiinuil  or  Uie  ftod- 

Dlo]  iaIrodaoUoii  of  rabic  rinu  through  a 

1  or  caiL    Cilmatr.  acRina  to  hare  no 

9,  or  vrrj  lUUc,  on  it«  prodnodon. 

:  boat  h««  Ijttlc  to  do  with  U  la  ibovn  by 

Uie  ttu.'X  that  it  occura  in  cold  a*  well  aa  in 

lioC  dimAtoi.     la  temperate  cUmatca,  caaca 

|«ocurHng  mnong  doga  appear  to  be  aa  ooa- 

on  In  wini«r  aa  ia  aummer.    Cruelty  may 

I  be  ^icltidtyl  aa  a  oviM)  of  rabtca.     Dugn 

may   be   toaaed   and    provoked  to  bite   in 

aogcr,  but,  though  road  doga,  they  are  not 

abid  do0n.      Tbo  ehWf  propA|;atof  of  the 

bi    tba    doir ;    but    ha    doaa    not 

kiway*.  ftt  Orat,  exhibit  the  t/mptoou  re- 

r^rdod  aM  obarartcrUtic  of  It.      He  la  not 

tuually  afnild  of  water,  and  the  6nit  fymp- 

tomH,  Inntftad  of  ftlgit'  of  fury,  ufntally  nlfcm* 

ail  incroaAB  of  affintinnate  wntifiMMilii. 

vea  at  Ihia  atagc,  bowoT«r,  the  aalira  al- 

ooatalaa  tho  vlroa,  and  la  dangorooa. 

ater  on,  tbo  TicUm  baoooMa  mOcn  and 
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fferlDW  farm.    TW  vftrw  la  O*  mm,  kai 


b  la 


tbaalfa..^ 
•  caa  b^^p^  d 


b  aaaaad  by  babiKl  j  to  aaaBov  Iha  aatta» 
The cAaagsd  voba  b  a  wanU  td  rfijaiM  aad 
ipMBi  of  the  Ibia^  ▲  faibail  may  «r- 
oirioBally  bh«  tba  ■ftMiibaia  4«iaf  a  fu- 
oxyanal  attack  of  f  tur.  btct  ia  Iba  v«|»ri»y 
of  oaaee  he  do9  noa  try  to  i«}are  tboaa  aaar 
hnn,  and  hanlly  rrtr  triaa  to  btta.  Sam^ 
timeo  there  aia  aa  attacks  of  csebflBMit 
wbilo  tba  affacrtooait  acati— u  araaCbB 
greatly  czaggeraftaiL  neaappoaaA  faarof 
water  b  really  fnij  aa  laabO^y  to  drtok,  tba 
reaction  of  « >  idoea  iniaaaa  of  iha 

throat.    TU*-  rf  pcf«o»  «ba  Ato  of 

bydrophobb  Ui«  wiihia  four  noatba,  aad 
nincty-Jiine  per  aent  of  them  within  a  yaa^ 
after  the  introductioo  of  tbe  poboo-  Qmh 
of  ptttnona  who  reeover  ait«r  *^^  f^'^'  "▼Offw 
toma  of  thadia«aia  appear  art  -«rr,  J 

if  there  are  aay.     Of  tattvUn.^   ui->t7  i 
Dooe  that  are  reliable,  iinlaaa  M.  1 
ooima  tnxn  the  teat  triuBpfaant. 

UteraMlait  Ctrtagtail   fridan  b-* 

KaMia,— Tho  M^rvb  noaber  of  the  Daltalb 
of  tbo  Wanhbura  OoUaga  (KaaaM)  Labof»» 
tf)ry  of  Ksturu)  IT'i^iorv  oitmiMa  a(  a  paftr 
by  F.  W.  On  -aoa  Saatetaaa 

■ad  the  Neoc'*....-*-  ^  — ..  -   A 
niryitnna  aonUttonc,  rr«tf&|t 
on  tbe  Triaaalc  ul  a  f*w  coantlai  of  t 
Kanaaa,  U  ao  oaU^d  for  tba  pnaeat  fai  4 
fault  of  pTQcbB  kaowledc*  of  Ua  atJKl|[Tapb~ 


POPULAR  MISCELLANY. 


■      *!•< 


^1  equivalency.  It  con- 
M>  those  of  the  Purbpck 
4trt-bttdB  oi  tn^laUfL  It  \f^  orcrlaM  bj  the 
K^OGomun,  whJch  extendi!  aUo  into  other 
Duntffifi,  And  is  tll^tin^uished  by  it^i  horizon 
^of  dark,  BUtv-oulomi  Hhalc  Thbt  furuioliuu 
wmt  fint  rtfiDBrkiMJ  by  Prof.  Jules  Haroou 
^■•n  tb«  Indian  Territory  »onio  thirty -fire 
^H)r«Ar»  ago,  but  ba«  received  little  attention, 
^Hkttd  b  ftlll  very  imperfectly  known.  It$ 
^BlhEckBeM  ifl  Tsriable,  but  probably  nowliere 
I  exoocds  ODC  hundred  and  fifty  feet.  It  ia 
Um  lame  at  the  formation  called  l)y  some 
gVOlog^Bta  ComoQchc ;  but  the  term  lieoeo- 
^^Vkkta  S*  prrferred  on  account  ofitA  rcfero- 
^■bility  to  ft  European  chronological  equivalent. 

Tke  Work  af  a  Compl«t«  SUt«  Dnlrer- 
•Itf* — ^The  Comin;?  of  Age  of  State  Unlvcr- 
citic«  la  the  title  of  the  charter-day  addrc«9 

I  Prcoldtfnt  T.  C.  Chambcrlin,  on  the  twcn- 

it  aanivcrFory  of  the  Univcreity  of  Xe- 

brvoka,  in  which  the  worlc  of  the  complete 

Btoto  rniTcniity  Is  delineated.    Such  an  in- 

mion  will  educate  all  iEa  constituents  la 

▼arietlu  of  ucieful    knowledge — with   a 

lew  to  the  oommou  rather  than  to  the  In- 

liTidual  good;  it  will  endeavor  to  develop 
lolanthip  in  ita  highest  and  moat  refined 
espressiona,  as  well  a#  in  its  more  material 
•ad  eommereial  pba^ea — not  for  the  sake  of 
dM  ioholar  as  such,  but  for  the  ultimate  re- 
tammaX  and  elevation  uf  the  cuuuuuu  life 
of  the  whole  pwiple ;  it  will  promote  a  gen- 
erous spirit  of  inquiry,  a  trained  habit  of 
isrettigation,  an  attitude  of  impartiality 
toward  eridence,  and  a  supreme  regard  for 
truth ;  will  endeavor  to  ^nrtt  all  other  parts 
of  the  public  edocntional  system  by  fumish- 

ig  fresh  knowledge,  amply  truinod  teach- 
erv,  and  the  inapimtion  of  higher  cducatlooAl 
opportunities;  and  will  encourage,  as  an  in^ 
bercnt  factor  and  ultimate  end  of  its  efforts, 
those  sentiments  of  regard  for  the  oommon 

iterMta,  thoae  patriotiama  of  every^lay  life, 
coDKlliita  the  0onl  of  soperior  dtiien- 
ahip. 


op 
be 

thoai 

^    ahl- 

E 


Voar  Coaaractmeat  Hays* — Tn  human 

Ife,  says  Dr.  J.  M.  Bodine,  la  a  valedictory 

idrcas  to  the  graduating  class  of  the  Medi- 

^cal  Department  of  the  Cntrcrsity  of  Louis- 

vfill«,  aro  four  great  commencement  days — 

whBft  «f  begin  to  be,  wlien  we  bcjgtit  to 


learn,  when  we  begin  to  practice,  and  when 
we  onter  the  exiHtonec  beyond  the  grave. 
On  the  third  of  thcAc  days  the  author  ad 
yUcB  hid  studenta,  if  buflinces  docs  not  comol 
at  once — "  Jcvotc  yourself  to  reotlinp,  and 
use  every  opportunity  to  do  something  ^ru- 
fessIonaL  ,  .  .  Sec  every  opemtion,  aiitop»y, 
and  pathological  specimen  you  can.  Study  ^ 
botany  in  the  fields,  chemistry  in  the  labon 
tory,  and  look  Into  the  invisible  with  yonr 
microscope.  If  seen  thus  engaged,  the  peo- 
ple will  credit  you  with  acn'ouano&a  in  your 
profession,  and  your  employment,  without  pa- 
tients, will  be  your  beat  advertisement.  .  ,  . 
The  route  to  preferment  iloei)  not  lie  through 
the  9al<fna  of  society,  the  village  t>port^  an 
is  far  away  from  the  drink-shop.  By  com-  - 
placency  in  yielding  to  the  social  and  sport, 
ive,  you  will  get  the  name  of  *good  fellow,'j 
but  when  life  is  trembling  In  the  pa 
scales  sobriety  and  skill  are  at  a  premium. 
Tou  mu.<«t  learn  to  labor  and  to  wait.  Dut, 
while  wailing,  work  for  knowledge  and 
watch  for  opportunity.  Win  by  applicat- 
tion  ;  woo  by  merit.  ...  Be  able  to 
something  better  than  those  around 
and  the  call  to  do  it  is  certain." 

■oflBtaliu  of  Arizona. — The  region  of 
the  San  Francisco  and  Mogollon  Mountains^ 
of  Arizona  and  New  Moiieo,  as  deacrib 
by  Dr.  H.  H.  Rusbr,  compriaea  an  elevated, 
open,  somcwhut  barren  table-land  ;  a  9till 
more  elevated  foref^t  belt;  and  a  low,  do 
ert,  mostly  sandy  plsin.  The  table-taod 
traversed  by  a  number  of  profound  cafions, 
with  precipitous  walls  a  mile  or  more  in 
heifrht,  and  by  many  others  of  leas  depth, 
and  is  a  never-ceasing  iiource  of  tmrprlMM  to 
Eastern  visitors.  "  Puring  the  greater  part 
of  the  year  the  surface  is  dry  and  desolate, 
of  an  ashy-gray  color ;  but  Immediately 
upon  the  occurrence  of  the  annual  rains  it 
changes  with  marvelous  rapidity.  Within 
three  days  after  the  first  important  show- 
ers, a  distinct  tinge  of  green  ia  perceptible. 
In  a  week  the  surface  ia  of  an  almost  uni- 
form light  green ;  and  in  from  ten  days  to 
two  weeks  it  presents  an  appearance  of  | 
luxuriance.  From  this  time  on,  until  the< 
currence  of  killing  frosts,  it  Is  a  paradise  foi 
the  collector."  The  Son  Frandaco  Forest' 
consists  almost  wholly  of  the  Pinv»  pomAt* 
roia,  and  Is  one  of  the  most  beaatifut  foi^ 
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\  lB  OTtoimw,  ku  «ff eeft  bang  hfigM'otd 
by  ooBtrwC  «Uh  Ch«  iMigbUirtag  dmrti^ 
from  wfaidi  It  nra«l  b«  «nlar«d.  ](  b  aUo  % 
ntrf  imporUnt  tbabcr  I'e^mifc,    Tb?  ika 

FnnaLsco  Moantaias,  in  nhicb  H  rises,  hftre 
•a  eleritioti  of  kUtut  ciiik*  ibrxuAiiil  f<>cL,  or 
aOQK  tvpntv-fivti  hua'Jrtil  tn  Uirec  UiouiMfttl 
&«t  above  tbc  gcocnU  Icrd,  uiU  girc  vtrik- 
higl^  ft{»pftnDt  eridoDtt  of  their  ToIcAnic  ori. 
gUL  CTer^wbere  tbroxjgb  tbe  £on::st  we  ea- 
ooonler  b«aullftil  open  |tark«,  from  %  few 
WKS  lo  wefffiml  nil««  to  are» ;  %xA  in  tbeae 
tbe  perm«neiit  wmter-«vpplie9  arc  usuallj 
TUe  loil  underljiug  th«  forest  oon- 
ftU,  (or  tbe  moit  pftrt,  to  a  ^eat  d^pth, 
of  loo^e  volcanic  rock,  upon  tlie  surface  of 
vhich  DO  8treun  cmn  fom  a  permanent  bed. 
The  witcr-ootttaei^  therefore,  are  far  beneath 
ilie  surface,  but  reappear  occaaioDally  to  form 
Ihlag  )H>oU  of  vater,  often  a  hundred  jarda 
or  more  in  diameter.  Bat  daring  the  bearj 
rains  cren  thia  porona  aoil  is  not  sufficient 
to  absorb  the  entire  fait  of  water,  and  It 
nina  off  through  the  hollows,  vasbing  ont 
tlie  loo«c  material  to  form  rarlnea  and  small 
caitons. 

AicleBt  PrraTlai  CloCh«« — Some  U^ztile 
fiibHc«  of  socif.-nc  Peru,  in  tbe  oollcction  of 
)[r.  E.  JL  Barber,  of  Philadelphia,  oa  de- 
•crib«ij  by  Mr.  W.  Holmeo,  attest  the  hi|»h 
suodanl  of  tafOe  and  uechatiical  art  which 
thac  poople  had  reached.    Moat  of  tbe  clotbi 

l%xA  ornamented  pirxnents  were  wrapped 
round  tlie  dt-Jiil,  and  tnaT  now  be  unfolded 

"  from  the  mumniie*.  Otherv  are  eontataed  in 
rolN,  baskets,  neta,  and  tmcs.  The  articles 
were  cliJefly  of  wearing  appsrel,  and  iaeludcd 
cape,  richlr  ct^lored  bniiii9,  and  pendent  or- 
namenta  for  llie  head  \  miinileft,  ^hlrtit.  pr- 
dlea,  aavhca,  and  a  variety  of  wrnpa  for  the 
body;  braided  sandaU  for  the  (cot;  blank- 
eta,  bangioga  for  doore  and  walls,  Kbel- 
ter^othfi,  oprt*fnonlal  fabrics  and  banners, 
atsi.  baakets,  b«gB|  allDga,  osMi  and  otbor 
ptbilca.    Blabormta  orDameotal  flguraa  rera 

'noTen  into  the  cloib«,  and  many  wera  fttr- 
nished  with  textile  appeiida^^a.  Some  of 
the  articlM  were  woven  whole,  bdt  it  was 
ctittnmary  to  weafe  a  i^nnent  in  parta 
which  were  afterward  sUlcbed  together. 
Tberv  waa  no  cutting  and  Atting,  or  "  weaving 
by  tlio  jmnl,**  kW  thv  MpixiinvriA  arc*  purrly 
anieau  In  obar-"*'-'   -"^h  no  anggcatlooa 


«f  ^AflMk  or  «chcr  tadca  InfcaDE:  sur 
mal  wuk  lafeMabk  (oimaapfMaff  !■  dMdeea^ 
rmtioaa,  bat  anlmaHocBia  ^adarulaiili  IW 
coka  of  tfa«  figam  vpiaDy  bora  nu  nf a 
csice  Co  the  colon  of  aatvre,  but  wci«  dn^ 
for  their  effeel  In  Ilia  dMlontfaia.  Gccai 
clevemca*  waa  aboav  Sa  UtfioteUiK  iba  In 
reigular  forma  of  Mttat*  Itila  yuwalilii  aM- 
lines  witboQt  deatmyiug  them.  A  bmon 
figure  "decked  hi  phtnas  and  dolbrd  b 
garments  of  elegant  ttalt«natf  aftd  ««fiel 
oolorr  ^  InlnKloAd  in  "*  a  vagnifitim  piaof  sf 
gobcUne,"  "U  a  triumph  of  akSB  nrf 
In  many  piooca  die  flgurca  «m 
tranapamdaa  wbcfi  bold  up  io  tb*  ig>L 
The  people  were  exflnwHngly  loaid  of  Mata^ 
*'  and  aome  of  their  tiaaded  gaitnntiia  an 
marrels  of  elaboration.**  ffv«at  aktll  «» 
ebown  in  tbe  inanufaelJire  of  vevy  altaaa 
atod  artidoa.  sncb  afl  ttanda  and  oordfl^  Aat 
mal  figures  were  woven  or  knitted  la  ika 
roand,  and  eolored  in  fair  and  \\m%  laite- 
tion  uf  luiture.  Ktnbroidni  '  -  baa 
foand  of  eicidlrnt  quality  a:-  .«•- 

log  design.  Deripeg  wrrf  uwd  m  tl;(!iag;  by 
means  of  which  epot«  ■mingod  in  abnpir 
patterns  were  left  and  palalfag 

on  fabrics  was  extc :  'ctioed. 


( 


HanlBg  B«  agalBit  irIIBrlal  ! 
SoxhleC  remarks  that,  at-^conilng  to  Uoac'i 
experiments,  cowV  ntUk,  whilit  in  tbw  ndder, 
is  free  from  those  organtrma  wfadeii  oaaat 
its  decorop«)fiition  after  milking.  The  *ab> 
stanoea  «hIcL  canse  fcrmctttaiJoa  of  ittOk . 
come  from  tli*  '^  or  I 

matters  with  v  ivt. 

likewise,  human  oulk,  "  i 
breast,  contains  no  gci: 
tatioo.     By  suckling,  t:  •  milk  la| 

transmitted  almont  dirr-.;^ 
ire  organs  of  tbc  child.    In  natimJ  i 
tlien,  tbe  clilld  Is  fed  grrmless  milk ;  bat,  by 
tbe  artificial  method,  with  mtik  ulnied  b>  j 
sabatBBcea  catiai&g  fermentaairm,  asd  wkic^ 
fraqtuBtly  baa  alrcadT  entrrad  into  a  stit* 

of  .!  ~ 

tin.  .dyj 

giveti  is  illiuiir»i«d   tiy 

fed  from  the  pail,  whfi  ■  •#  ^ 

the  mother  cow  ot  • 

NulTiT  from  dlarrh<; 

the  l>v«it  rammly  n  lo  allOv| 

tbem  to  anok  the  v- 


;  to  Uic  oooctnsion  tliat,  wiibm  cer- 
liznlU,  tk«  enb:nrtAiic«  of  the  food  U  of 
Bpu&iivd}'  le«f  imporUncc  than  the  con- 
4ltkHis  ftod  muiner  of  fceiliug  mnd  ihc  tl«- 
p«o  of  potluUon  ibrougb  getma  of  fenuen- 

HYtf^itdUs  Af  ft  Real  Edacatlon. — Tn  on 

HirtM  tK-ri>rc  iliti  Tcitohi>r>'  Association  of 
too  HcGUl  Nonnal  ScIhkiI,  Moulroal,  Prof. 
Wftilef  MiDji,  explaining  his  cducutioniil 
creed,  asj'unictl  that  the  need  of  kuowlcdgCf 
or  TMiliftiiioti,  is  ititlmt«ly  gn-iit«r  than  the 
fioeda  of  cipreMioD,  u  viineds  the  vbolo 

EEion  bctow  nun.  An  Indirldual  may  bo 
mt«d,  iboiigh  nniiblc  to  read  a  acntenoe, 
t  ft  tioi?,  or  add  up  a  column  of  figurcfl. 
Ab  a  matter  of  fact,  nmu;  men  have  bo- 
eome  eminent  among  their  felloirfi  who  could 
WK  do  ftn;  of  ilicio  things.  Why  has  thU 
boanftof     The  rextion  itf  plAin.     These  men 

BsMuiAnMAA^j  the  forces  of  nature,  though  they 
i  In  all  cu^ea  hare  stated  their 
?  b  our  eonTentional  forma  of  ex- 
The  art  and  science  of  cxpneaeion 
taught  in  aohoolfi,  but  should  be 
•nbor^nated  iu  the  acquisition  of  the  knowl- 
ilfn  of  ifaings.  The  moral  and  social  na- 
^^b  of  man  should  recelre  greater  attention. 
ne  iMchlng  of  religious  doctrines  and  the 
noo  of  reUgioiiB  forms  arc  not  pmc- 
I  (n  the  public  ^ehooU,  but  ethics  by  pr»- 
,  ami  exAtupIe  should  be  prominent  from 
^day  a  child  eiitera  the  «chool.  A  rerer- 
for  all  lclnd«  of  truth  should  ever  be 
{mpmsed.  Only  one  system  of  education — 
Kioder^arteo — haa  ever  mcl  the  nature 
the  child  even  fairly.  The  laboratory  of 
k  college  IB  only  the  modified  Kindergarten. 
id  not  the  public-school  teaching  more 
[  one  of  thc8e  ?  Because  we  have  mis- 
en  forms  fur  knowledge  and  words  for 
to  a  lamentable  citent.  '*  As  our 
oI«  afv  now  constituted,  I  must  deliber- 
By  declarf  it  as  my  conviction  that  they 
I  rather  to  ipiench  than  to  excite  a  tore 
>  SfttTire  and  a  real  knowledge  of  things, 
[  to  dlfgust  young  mindA  thirsting  for  a 
cmitact  with  realitlm.  ...  I  hare  known 
cMIdmi  that  did  not  go  to  sdiool  till  »cven 
jean  of  ago,  who  had  prior  to  that  period 
Ittrnftd  to  be  good  obsorrcPH  of  what  was 
I  on  arutmd  them,  lose  all  lore  for  oatu- 
Lobjoota  after  being  at  school  a  couple  of 


years;  and  I  do  also  know  to  my  sorrow 
that  many  of  the  young  men  that  cuter  our 
colleges  neither  know  how  nor  care  to  ob- 
serre.  They  prefer  not  to  look  Nature  di- 
rectly in  the  faoOf  but  try  to  sec  her  through 
the  medium  of  books,  lectures,  etc.,  and  for 
this  our  school  system  is  lai^elv  responsible." 
One  of  tlio  remedies  proposed  for  this  cril 
is  the  simplification  of  the  too  ambitious 
school  programmes.  Abstract  subjects,  like 
hieitory  and  grammar,  should  bo  left  for 
future  years.  They  take  up  the  time  that 
might  be  derotcd  to  developing  the  intelli- 
gcace  through  cultiratinn  of  obt^erration  and 
stirring  the  mind  with  the  results  of  the  ex- 
end«c  of  the  senses.  Childhood  is  not  the 
period  of  life  for  developing  abstract  no- 
tions, but  foraequiriug  concrete  once.  While 
in  the  abstract  it  is  true  that  a  knowledge 
of  French,  Latin,  Greek,  etc..  may  help  to 
make  one  a  betiur  English  scholar,  the  idea 
that  an  amount  of  these  languages  Ihftt 
would  be  of  any  value  can  Ik^  taught  to  tlko 
avorage  pupU,  without  the  neglect  of  other 
important  work,  is  a  dclu&ioo.  The  school 
should  aim  to  enable  the  child  to  ipeak  and 
write  its  mother-tongue  readily,  clearly,  and 
elegantly.  This  will  not  be  accompllahcd  by 
teaching  Englidh  grammar  or  foreign  lan- 
guages, but  by  contact  with  ^ood  models  and 
practice.  '*Time  ia  now  frittered  away  on 
so  many  subjects  that  nothing  is  well  done, 
and  with  the  most  dlsastroui^  effects  on  tjie 
habits  of  the  learner.  Our  schools  are 
dreadfully  bookish." 

Bfleatile  Sfissloiii  In  the  Oldea  TlBf«— 

The  institution  of  missions  abroad  with  sci- 
entific aims  bcr^an  in  France,  according  co 
Dr.  Henry,  practically  In  the  reign  of  Francis 
I.  Among  the  earlier  venture*  of  this  class 
waa  that  of  the  apothecary  to  Henri  IV,  who 
went  all  over  ttic  globe  in  search  of  the 
peculiar  products  of  each  country,  especially 
medicinal  and  food  plants.  Earlier  than  he 
was  the  explorer  who  went  to  Braiil  to 
study  dyeing-woods.  Among  the  most  fa- 
mous of  the  expeditions  were  thorn  of  Con- 
domine,  Dombey,  Bougainville,  and  La  Pi- 
roose.  Tlicrc  are  still  In  the  archives  of 
the  Ministry  of  the  Marine  copies  of  the  in- 
Btrxictions  given  to  travelers  and  narigntors 
in  pa<t  centuries  —  "iiositively  models  of 
their  kind,  which  could  not  be  followed  too 
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cloAeW  now.**  A  botanical  coUcctian  made- 
by  Paul  LucM,  in  iLe  feit'n  of  Louis  XIV, 
I  lueiiUoDed  by  Prof.  Bureau  ae  still  cxiAt- 

flng  In  tbe  UuHcum  of  Natural  IlLBtory  in 
Porifl.  Tourocfort  was  seni  by  this  king  on 
a  botanical  I'xpcdi^ion  to  the  Lcrant,  with 
very  prcciso  instructions — among  otbcre,  to 
collect  and  obftcrrc  the  plants  mentioned  by 
the  ondcnU.  He  formed  a  complete  herba- 
rium ;  and  the  artist  AubHct,  who  accom- 
panied bitn,  brought  buck  n  lurj^  coUectiuu 
\  colored  skelchea.     Both  of  theeu  are  pre> 

^•crrcd  LQ  the  museum. 

PriHldT«  Harltal  Castons.— The  pro- 
Torbial  hostlUt/  of  a  man  or  woman  to  a 
motlicr-in-law  may  be  a  survival  from  a  so- 
cial custom  of  our  primitive  ancestors  simi» 
lar  lu  one  which  eiists  now  among  uncivU- 
ized  peoples.     This  U  the  quaint  and  eomo- 

r«hat  comic  point  of  barbaric  etiquette  be- 
tween husbandtt  and  thrrir  wires*  relatiros, 
and  vitii  verta ;  tbcy  may  not  lo<>tc  at  one 
UDOlber,  much  less  speak,  nud  they  crcn 
aroid  mentioning  one  aootber'e  namos. 
Among  the  avoidance  customs  cited  by  Mr. 
E.  n.  Tylor,  in  a  rccvnt  ctuuiy,  vt  that  do- 
ficril>ed  by  John  Tannor,  the  adopted  Ojibwa, 
who  tella  of  bis  being  taken  by  a  friendly 

■  JUainabom  into  his  lodge^  and  acciog  how,  nt 
I  companion's  entrance,  Ibu  old  falber-in- 
ftw  and  motbcr-in-Uw  covered  their  heads 
rftb  their  blankets  till  their  son-in-law  got 
into  the  compartment  roscnrcd  for  him,  where 
his  wife  bi'ought  liim  his  food.  Another 
coiiii'A  from  AiUHtrnllii.  Mr.  flowitt  relates 
that  lio  inailviTtently  told  a  native  to  call  his 
mothcr-lo-lnw,  who  was  parsing  Bt  some  lit- 
tle distance ;  but  the  hiack  follow  sent  the 
«r  round   by  a  tliird   party,  Mjlng  re- 

*proacbfully  to  Mr,  tlnwiti,  "You  know  I 
could  not  speak  to  that  old  woman."  This 
custom  is  not  a  rare  one,  for  Hr.  Tylor  finds 
it  to  bo  practiced  by  si&ty-f^lx  peoples  In 
MiriMti*  regions,  or  mori*  than  ont»  sixth  of 
Llf  |i9>plcs  of  the  world,  and  be  pobits  oat 
a  reUtioa  between  It  and  the  cuatoiu  ai  to 
p]aoe  of  rtifdence  aft4>r  marrtagG.  Another 
odd  practice  of  oertain  sava^ea  is  Uiat  of 
oaminfc  the  parent  from  the  child.  Thus 
when  Moffat,  the  mtsslonary,  tras  in  A  frlca, 
\  was  spukcn  to  and  of,  according  to  native 
;e,  as  Ra^kary — X.  e,  falhar  of  Mary, 
tho  KuUs  of  lu'U*,Colood  Talc 


found   the   same   rule;    for  instance, 
bcjng  a  (xiy  named  Bobon,  fals  father  i 
known  Thero  are  aliDV«  tlArty~^ 

people^  -r  the  aarth  who  thus  i 

the  lather,  and,  though  IcM  oClok,  Ifti 
muther.  Mr.  Tylor  tlnd^  this  firmc«kr  \m  W 
closely  connected  with  the  cuatoa  of  tks 
husband  raiding'  in  his  wlf<*'a  family.  TW 
ccwmde^  which  has  been  a  fsTorit*  aohiect 
nf  ridicule  (or  centuries,  ooiisl«t«  li  Ifct 
father,  on  the  birth  uf  bis  H4iM,  mokinc  a 
cerrinouial  prvtoiicc  <if  in  a  relsliaa 

toil  similar  to  ih^t  of  or.     lU  Is 

nur«cil  and  1  '  (^ttmmmA 

rites  as  faj^ti  mis  ccrtMt 

kinds  of  food  or  oocnpaiion,  toM  tht  mv> 
bom  should  fiuffor  tliercby.  Thia  atsAamii 
known  in  the  four  quartrra  ol  tW  gisfcs, 
Dow  sincerely  It  is  still  aooeptvd  apptvn  Id 
a  Btor^  of  Mr.  Im  Tburn,  who  «n  ■  farol 
journey  in  CritUh  Guiana  noiloed  that  cm 
of  Ills  Indians  refused  to  b^lp  haul  Ikr  <»- 
noeo,  and  on  Inquiry  found  that  th«  nsa^ 
objection  was  that  a  ohihl  muat  harv  b«n 
bom  to  him  at  hume  shout  this  tine,  and  Sa 
must  not  exert  lilmvclf  so  oa  t«  hurt  the  b- 
fnnL  In  the  MedlterranMUi  district  tb«  «■■- 
Vi%d€  has  prevailed  evrn  Into  modvra  I 
In  the  Basque  oountry,  Zamocolo,  m  Itll 
mentions  as  bnl  a  little  lime  aincr 
mother  used  to  get  up  and  the  filW  tdct 
the  child  to  b«>d.  "  Knowing  the  teoMlKy  af 
these  cuBtomH»"  »»ay8  Mr.  Tylor,  "  I  f^oahl 
not  he  surprised  if  ^  ooirmilr  nl|^ 

tM!  found  in  that  >  1  "    Qa  maaa^ 

the  interfiretatiou  ol  Uttclionan  that  tW  <»•- 
radr  was  originally  an  acknowlcdgpst  il 
paternity. 

Andfnt  llfra  of  tht  ftt«U(«  —  I 

Otis  T.  Ma»on'«  survey  <>f  Ih*  arttiia 
the  Potomnc  re;;ion  covem  thnt  part  of  te 
valley  which  is  situated  below  tha  nplds  sf 
th«  KTeral  tributary  strcanut  that  Btttk  the 
limits  uf  tidr  fnr- 

tion  of  The  !■  -Ifcs 

^'L  '  u  «*I4  wHltfr  auU  thu  «ataiMts 

^  'Riimta  are  fooail  fa  tbr  fnal* 

est  profusion.     Tt  Is  rasy  tc  aoootM  tor  lUs 
when  it  U  rcmcmhorciS  that  t^  conatiy  tm* 
nUbi^  abundant  natnral  finilt  npp^-    Ta^| 
one  oocurtomcd  t^    — i.. ...i.  ^  — ^«*-  fk*^* 
monnda  uf  the  (>>  '•'^^ast 

lodkSf  ibo  itone  iTjipi'tn.ni*  th  m  ftrs*''1 


^ 


I 


^ 


■see  diappointing.  While  bcrc  imd  there 
poliahcd  axes  ttrc  /ouiid,  the  polished  iroplc- 
tntad  is  tb«  exception,  oot  the  rule,  capeci&l- 
\j  cm  higher  ground.  Aga'm,  coiupariug  ilie 
dilppoii  ImpTcroonta  with  those  from  rcgioiui 
ftbKiUDding  in  Bint,  obsidiao,  and  tho  finer 
VAri«ti«4  of  tli«  silex  group,  a  large  collec- 
tion of  ibtfnj  has  it  soroetrhat  rmle  appear. 
Knco.  AH  thie  is  due,  howerer,  to  tho  oiatc- 
riAl.  The  ftndcQt  Potomac  dweller  wms  rc- 
■tricttnl  to  bowlders  of  qu&rUito  found  in 
qouiiiTi*^  hit'xhauAtthlt!  all  over  his  AreA,  to 
v«ina  of  milky  quartz  outcropping  hero  and 
Ifeere,  and  to  an  occajilonal  quarrr  of  soap- 
•toa«.  Types  of  pottery  and  impreulooa  of 
woven  fabrici  contribute  to  our  knowledge 
of  tbo  degree  of  odrancemcnt  which  the 
p«opto  Itiid  reached,  aoti  out  light  on  the 
tribal  di>ttributium.  The  moet  »eriouB  prob- 
lem that  lacai  the  archieologial  in  this  area 
has  been  proponed  by  Mr.  Tbomaa  Wilson, 
In  lh«  eridonce  of  the  exintence  of  two  pe- 
riods of  occupation — the  one  Palu*olltbicaud 
axuncnt,  and  the  other  Neolithic  and  modem. 
Whitit  the  conip^itea  along  the  water-courses 
yirlil  abundance  of  finely  cliipped  arrow. 
hflwU,  »pf«r-hcadii,  knivci,  polished  iniple- 
BOBU,  fiOApatono  Tossela,  and  pottery,  the 
hUk  back  from  the  rircr  are  wanting  In  the 
■mailer,  finer  forma,  hut  abound  in  coaraer, 
flakod  ane/art<t^  niLied  with  bitjkcn  itnple- 
ments  azul  spalla. 

Tbr  Ancrlcao  Assoflatlon. — Tho  thirty- 
ninth  meeting  of  the  American  Aaaociation 
will  bo  held  in  Indianapolis,  beginning 
Wednesday,  Aoguat  20th.  The  general 
MMlo&a  and  the  meetingi  of  the  acctiona 
wW  be  b«ld  in  the  new  and  commodloua 
8lat»>0oaae,  where  aleo  will  lo  the  offices  of 
the  Local  Committee  and  of  the  Permanent 
Secretary.  Thti  hotel  headquarters  of  the 
A(t>»ociattoD  will  be  at  the  Deniaon  Uonse, 
and  tbo  preliminary  meeting  of  the  Council 
will  be  belli  there  on  Tuo^day,  tho  19th.  lo- 
Ureat  will  be  added  to  thia  meeting  by  the 
fact  that  it  will  mark  the  SfUetb  anniveraory 
of  the  organiaation  of  tbo  Association  of 
Oootogists  and  Naturalist*,  the  parent  of  the 
American  Association,  Tho  seesiions  will 
ooDtioue  tit]  Tuesday  evening,  the  2Cth,  and 
a  ni  hi  Council  will  be  held  Wednes- 

Ua^ ,  ;  Saturday,  the  33d,  will  be  gir- 

•D  to  laouraioQS ;  and  the  oxcursionSf  after 


■?i-c— -  -i=m 


tho  close  of  the  mceUng,  will  extend  to  Au- 
gust 30ih. 

The  offloen-eleci  for  tbo  meeting  of  1690 
are: 

PrrnJent.  —•  Ocorge  L.  Goodale,  Cam- 
bridge, MOBB. 

Vi«-Pr€ndenU. —  A,  Matheraatlca  and 
AflU-onomy — S.  C.  Chandler.  B,  Fhyaics — 
Cleveland  Abbe.  C,  Chemistry  — R.  B. 
Warder.  I),  Mechanical  Science  and  En- 
gineering— James  £.  Denton.  E,  Geology 
and  Geography — John  C.  Branner.  F,  lii- 
ology  —  C.  S.  Minot  H,  Anlhropologj— 
Frank  Baker.  I,  Koonomio  Science  and 
Statistics— J.  Richards  Dodge. 

Perruaneni  Se<rf(ary. — G.  W.  Putnam. 

General  Seer€iary. — n.  Corrington  Bolton. 

Scci'^iiry  oftlm  Countrii, — James  Loudon. 

&erttarie9  of  the  Sedhru.—A,  Woostcr 
W.  Beman ;  B,  W.  Lcconte  Stevens ;  C,  W. 
A.  Noyea;  D,  M.  E.  Coolcy;  E,  Samuel  C«l 
Tin ;  F,  John  M.  Coulter ;  H,  Joseph  JAAtrowi 
I,  S,  Daua  Horton. 

TVeontrrr.— William  tilly. 

Auditon. — ^Eeory  Wheothuid,  Thomas 
Meehan. 


■* 


A  Papisn  Brldge.^A  native  stisponBkni 
bridge,  crossing  the  YauBpa  River,  ia  de- 
Bcrihed  by  Sir  William  MacGregor,  British 
Administrator  of  New  Guinea,  as  being,  con- 
sidering iu  locality  and  the  primitive  aitua- 
tlon  of  the  inland  natives  of  the  district,  a 
remarkable  Blmciurc.  Advantage  is  taken 
of  the  narrowing  of  the  river  by  the  projec- 
tion of  a  rocky  point,  so  that  the  bridge  in 
only  about  seventy  yarda  long.  At  one  end 
it  ia  chiefly  supported  by  a  large  banyan-tree, 
whence  it  starts  at  an  elevation  of  about  fifty 
feet  above  the  pool  below.  It  desecodt*  then 
In  mid-atream  to  about  twelve  or  fifteen  feet 
from  the  water,  and  rises  to  about  twenty 
feet  on  the  right  bank.  It  is  then  suspended 
to  a  tree  not  strong  enough  to  hold  it  finnly. 
The  tree  is,  therefore,  aupplemcnlcd  by  a 
post  put  in  the  ground,  and  this  is  again 
fitrcnglbcncd  by  a  cross  bar  ajrainat  the  tree, 
flxeU  by  atoyi  extending  backward  to  Ireea 
behind.  The  material  of  the  atnictore  is  rat- 
tan cane.  Fifteen  canes  arc  used  to  form  sup- 
ports, those  not  long  enough  to  crosa  the  river 
having  been  built  up  by  knotting.  The  floor 
of  iht:  bridge  ia  formed  of  four  of  these  < 
Above  the  floor  are  two  *^  guard  Unei ' 
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Ml  IM  fart  iteH  iMftaii,  kifft  bi  fHM 

Man4»4  V  «^«tt  Ate  fort  M^  ai  Ai 
•  Wir  r«M«U»«ilWiop^  TWtopi 
■i«k«p(ayart  I17  •  ww»  irtf  fc,  tte  1 
vlifafli  M  tW  to  «kv  tafi  «f  aM^  1 
fittaiili  pbtlon 
fen&itt  Aft  Mtfk 


I  of  lb*  rtktfM  of  A*  Im  krti  to  Ika 
■lU,  Mr.  Edwud  U  SoUm  ivirti 

;  Umi  workabop  U  fhm  fiUee  for  <yyt|tag 
tlioM  priadploi  vf  tdautj  In  art  ■liwii  tn 
not  tsi^t  lh«rt,  btU  tv^y  bt  to^^  to  Iba 
tccfanlflBl  •riiool,  MMi  wfakfa  am  BeortMry  to 
(k*  ib»  worker  th*  limlttflwnff  raqab«d  to 
•BAb)«  bin  to  prottt  by  ibe  opportoaittoi 
wUob  tbo  wuHuboy  Aktte  Adeqnitdjr  anp- 
pKM  to  tb«  baadkniftHBn.  To  aeona  tbe 
toiwlnrtfcm  of  tbMc  ptfaetpka  lb«  artonl 
ftfid  IttrtfaMftlf  e  lore  of  cblldren  (or  fma^ 
17,  for  •lorien,  for  pesciliog  uid  ooloring. 
fur  deft  ftogering  fthoulH  aercr  ookft  to  be 
cultivAtod;  inJ  crerj  »obool  should  teach 
■wing  M  l(  teacbea  reading,  •iDging,  or 
pXvtnof^  Tho  free  ua«  of  the  pcndl  U  of 
eutable  raluc  in  exvry  •phvn*  of  life. 
£l«m«Dtary  knnvtf'dgv  U  not  cnoogh,  and  \ht 
proort*  »hoc)ld  b«  carriod  nn  till  proftdcoc}' 
rttulu ;  and  thii  can  not  be  in  the  artfl  oon- 
MOtod  with  ftrchltecturc  nnlon  U  cultnioato* 
In  complete  maatcrj  of  Jeooratlvc  design  and 
drawing  from  natural  fomui  and  the  liriag 
n)od«l,  ait  wvU  as  tho  practice  of  gwm- 
olrr  and  p«r<p«ctlve.  Tho  pr^emmencc  of 
FruMO  to  art  geneivilj,  and  iu  appUcaUoo 
to  indaatry,  Mom*  to  faav*  rctult«d  from  tbe 
r^ooip&iUm  of  ihU  Iruporlant  praHfnlnar; 
tiiltUn^ 

Ucal  VagavKtnB  ni  CMa^nl  fitrart- 
arc. — Tlio  Ui'laiion  Iwtwc^-n  tlic  Orological 
ConiititiitUm  and  the  Hagnutlc  State  of  the 
Untied  Kinplora  wa«  dlncuawd  to  a  papi-r 
at  tlic  IlHtbh  AMCKtlatlon,  by  Prof.  A.  W. 
Riickon  and  T.  R.  Tlioni*'.  Unvlnff  noUoed 
oerlAln  ahn. 
dcp<*iiillD^  V 
•trict  ai  wigrauk'iiag  lodol  or  n^ci&al  dbs- 


IMf  Ir 


^bm  TlAAr4B^ 
iA  H.    Ibarttor 

of  tbaanthVoN 

oC  Ib^  w  natty, 
iiyifiinj  ^Slb  siii^^al  toalto.  Tbe  aa- 
Ikoavercortbeaptotoalbataa  ibevbatoiba 
Aavy  «f  tbe  ae^M  «£  M^Mtfe  taaka  ar«rt 
beat  vHb  tbe  obiefved  toato;  asA  itoy 
«fa»*«il  diat  tbe  Critod  Kfa^dos  eaa  to 
«tIM  teto  a  HMkar  af  M^etlr  tflauta^ 


to  arUdh  tbe  dbarttooi  «f 
toreee  are  eHdaady  rioeeir  1 
lbe8K>k#eal4 


Ivtt 


Tba  BywM 

rtc  eaaaRj  ■wrifhttal  vUb 
eyrtrtP  or  of  hiifwrfaiit  m^iea.  b  It  |witoto< 
oat,  bowvrer,  bj  Dr.  i.  J.  rhfabalia,  to  • 
paper  oa  Ptardateal  HaarUobai  aftd  b«o  le 
care  them,  tbat  a  large  nomher  of  bead  i 
oomforta  oceor  to  wbMk  on  aento  htfaoM 
torr  oondittoo  exbHii,  aad  so  tatdi  <«a  to  I 
found  with  tbe  pnerml  haallh.  la  wkuj  of  I 
theae  caaea,  eapeclallj  la  aach  aa  aiv  rcArfcd 
by  stopptog  work,  tba  cana*  «f  tba  dtowihi 
may  be*  traoe<l  to  tbe  ertw  Tbta  maj  ba  tto 
ca«e  CTCQ  when  00  pain  fci  fell  to  tba  fljl 
itaclf,  and  where  00  wo^awia  of  tMod  toa 
been  detected.  The  trao  bfarfJanbft  aft  b 
known  as  an  atU^a^  floa,  «r  ene  to  wbkb 
t)ie  \\^bX^  through  defeoclra  obaa^  of  iW 
lenaM,  fails  to  be  couceiitiatod  to  a  fwitoft  aa 
the  rcUna.  It  is  a  frequent  prodnet  of  tto 
eebooti  B«  thff  nrc  now  nwnai^t^  JtoUi 
from  abandon'  ^\  wbfab 

fa  tmpontblc.  ■•  iba  Hti^ 

matte  b«adach««  u  iound  \a  w^irifig  aakablf  j 
choMD  gta»6«. 

Mauled  TUMUt— The  atory  b  tidd  iaj 
Nature  of  a  yDonir  woman  who  hat  1 

riflioua  of  rartoo*  objtfcta  at  ttu- •  -^  ^  \ 

fcrent  mnaloal  Infltrumento  *  af  | 

(J  whiTr  pjmniid  < 

lArp  p«tot,  tbep*^  1 

(vrtiuiut  uf  iiUidi  lorj  with  <he  qcalitWaf  1 
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61*.  All  the  notes  of  the  cello,  the 
oCm  of  th«}  l>aa»oon,  trumpet,  and 
omboat*,  and  the  low  noicii  of  the  clnrionct 
Lyio  1a  suggest  b  fiat  undulating  ribbon  of 
whilo  flbon.  The  tono  of  the  Itorn 
fop  asQCC^ssiou  of  white  circlM  of  grad- 
■Atcd  cizc«  orvrlappitig  one  anolber.  The 
f  rdo  and  the  ribbon  float  post  bcr  hohzon- 
Lly,  but  the  point  of  the  obellak  seems  to 
at  bcr.  la  an  orobcstrn,  wbcn  the 
strike  ap,  after  the  wind  bond  has 
cen  prumlncnt  for  a  time,  she  sees  often  a 
bnwer  of  bright  white  duat  or  sand.  If  f>he 
nowB  the  eooring  of  a  piece  well,  the  vari- 
oflecu  sUgbtl/  precede  the  instrument 
be;  bt'loiiK  tu;  but  thfi  objects  arc  vaguo 
faint  till  the  0otiDd  begins.  Bometimcfl, 
if  an  uboo  possogp  hu  on  (nteiuw  or  j^cam- 
lag  ohamcter,  t)ie  white  point  comes  so  near 
h«r,  ftnd  nuiveti  so  rapJdljr,  that  she  thinks  it 
muBt  wound  her. 

Wli«  SboaM  itady  Cbenlstrj.  —  In  an 

arllcJc  ill  which  It  \a  shown  what  Bmall  re- 
mnxiention  is  obtainvil  for  ordinary  chemical 
^^Mrk  to  England,  the  editor  of  The  Chemical 
^^H«wa  says :  **  It  must  not,  however,  be  sup- 
^HpDMsd  thai  wo  are  seeking  to  dissuade  the 
^B^oang    from    the    etudj  of    chemistry  alto- 
I       gethrr.    To  throe  classes,  who  wo  would  fnm 
hope  arc  becoming  more  numerous,  wc  mu»t 
recommetid  it  most  strongly.      In  the  first 
place,  to  all  who  aim  at  reaching  something 
higher  than  a  mere   board-school  grade  of 
inenUl   culture,   wa  should   recommend   it, 
quite  trrM|H-ctirc  of  possible  material  bcnc- 
ftit»  OS  a  means   of    hitcHoctual    training. 
Cbtndstry  leaoh«  us  the  important  arts  of 
doM  and  accurate  obserration,  and  of  draw- 
log  oorrKt  inferences  from  the  facta  recog- 
niyed.     These  important  arts  can  nerur  be 
BMitcrrtJ  by  the  most   prolon^>d   study  of 
and  mathematics.    Hence,  if  we  re- 
education   OS    intellectual     discipline 
iiher  than  the  mure  absorption  of  a  num- 
'  of  fact«,  wc  ahall  find  some  one  of  the 
anchcs  of  natural  and  phyirical  science  ab- 
olntely  eH»ential  and  indispensable.      And 
pd«r  most    drcnmstanccfl    chemistry  will 
ote  the  most  appropriate  subject.     Aa- 
CUss    which    we   should    like   to   sec 
dy  recnjited   consists  of  nicu  in  iiide* 
dent  circunutanoos  who  hare  tlic  lei- 
sure Ofeded  for  taking  In  hand  tluMc  many 


scientific  problems  «  hich  are  often  ncplccted 
because  they  are  not  immediately  remuncra- 
tire.  8uch  men  too  commonly  waste  their 
time  in  dissipation,  in  the  pursuit  of  moro 
wealth,  or  in  making  mischief.  Now,  if  they 
possess  tbe  needful  ability,  wc  had  much 
mther  see  them  at  work  in  the  laboratory, 
The  l&t)t  class  to  whom  we  would  espt-dally 
recommend  a  thorough  study  of  chemical 
principles  are  those  who  arc  looking  for- 
ward to  employment  in  the  chemical  aits, 
whether  oa  proprioior3,  moua^crs,  foremen, 
etc.  It  is  a  misfortune  when  men  who  co- 
cupy  such  posiiiona  depend  merely  upon  rule 
of  thumb  and  traditional  red|x;.s.  If  these 
three  closfles  do  what  we  believe  is  their 
duty,  our  national  manufactures  and  our 
national  hnblts  uf  thought  will  alike  under- 
go a  needed  improTcmcnt." 

Marriage  Ages  In  EogUndt— For  the  last 

■eventeen  years  the  persons  who  have  mar- 
ried in  England  have  been  older  each  year. 
In  1878  the  men  who  married  averaged  2C*6 
years  of  age,  and  the  women  34'2;  tu  1888 
the  arcragca  wcro  respectively  20*3  and  24*7 
years.  The  mean  age  at  marriage  in  tho 
professional  and  independent  clasiics  is  seven 
years  moro  advanced  formun  and  four  years 
more  adTouccd  (or  women  than  among  min- 
ers— in  fact,  gcnernlly  speaking,  the  higher 
tho  class  the  later  the  age  at  which  murria^ee 
is  coutrocted.  These  results  wore  presented 
to  the  Hoyal  Statistical  Society  in  a  recent 
paper  by  Dr.  WlUiam  Ogle,  who  said  further 
that  more  persons  remain  permanently  celi- 
bate in  tlie  npper  than  in  the  working 
classes.  He  had  found  that  fewest  men  ab- 
stained altogether  from  matrimony  among 
shopktiepcre,  tu  whom  wivps  were  almost  a 
neccsfity.  Next  to  them  come  the  mechanics 
and  lat)on>rs,  wtdle  the  professional  and  in- 
dependent class  had  a  proportion  of  pomta- 
nent  bachelors  far  above  tlio  rest 

Dealthfal  Wails  u4  C^^lllBg?.— A  rcctul- 
site  to  the  healthful  condition  of  ceilings  and 
walls,  according  to  Prof.  R,  G.  Kedzie,  b  the 
preservation  of  their  respiratory  quality,  or 
of  a  degree  of  [x>ro&ity  that  will  permit  a 
free  transpiratiou  of  air  through  them. 
While  tbii*  exists  unimpaired,  irapurilips 
lodging  upon  them  are  naturally  oom'umi.xl, 
and  they  romun  clean  and  wholesome ;  what- 


ever  tendi  to  obstruct  iranspiraUoo  jantoaum 
the  aooozBttUtioo  of  impoH^n-  For  iKes 
nMoa,  CVCD  paliU,  (boaQh  U  may  be  iotriiv- 
AaMf  bormlcM,  U  ob)«ciUoiiabIe.  Paper  t* 
poviiivcty  objcctiontble,  because  itoelf  ooU 
tocu  ioipuHUefl  and  reulna  ibem ;  the  rob- 
sUaoe*  vieh  whicb  li  U  prepared  and  deco- 
rmted  do  the  flame;  and  th^  paaie  iriih  wbidi 
U  i»  attached  icaponda  to  all  daopneai  and 
atmofpbcric  bflaeaoea,  and  readQj  beoomaa 
motdj.  Katflomin*  ia  faulty,  becanae  H  to 
prupared  with  glae,  and  that,  besides  ato^ 
pfalg  tbc  pores  in  the  pliLitt4»nog  (or  "  atrang. 
Itng  the  wall^X  la  liable  to  decay.  No  irall 
ooaUng  can  be  more  healthful  than  a  lime- 
waah.  But,  tince  that  U  iQcooTenieul  on  ac- 
CciUBt  of  iu  rubbing  off,  an  eicelteut  aub- 
Btltttie  la  r«oofnroeaded  by  Ut.  M.  D.  Church 
in  caidncd  plaster  of  Part?,  which  hafdcna 
at  ooce,  forming  a  (u£d  ahcll  of  perfect 
poraalty. 


NOTES. 

A  CkvtnonoK. — By  a  slip  of  the  pen 
which  alfO  oieaped  notice  in  the  prorif-read- 
ing,  Prof.  Weititrtaiui  U  made  to  Bay  twice  in 
tho  Mcoiid  paragraph  of  page  3D7  of  our 
July  number  "cerebellum"  where  "otrc- 
bnim"  was  Intended.  Read — **  if,  again,  wo 
w>T.'  „i.;..  It*  reinoTO  all  tho  other  parta  of 
li;  n,*"  etc.,  and  "  with  the  real  of 

till  1:1  waA  lakiui,  etc." 

Tnc  meeting  of  the  BriUsh  AaAoclatioa 
for  1800  will  be  held  at  Leedrf,  Sepl4uuber 
Ad  to  lOlh,  under  tho  presidency  of  Sir 
Frederick  Abet.  The  mxrtiotuil  preddents 
will  bo:  A,  Dr.  J.  W.  L.  Glaisher;  B,  Prof. 
T.  E.  Thorpe;  C,  Prof.  A.  0.  Green;  P, 
frot.  A.  Uilaeg  Marshall;  E,  Sir  K  Lain- 
b«rt  Ptayfair;  F.  Pr.»f,  Alfred  Marshall;  G 
Captain  A*  Noble;  H,  Dr.  John  Evans.  Even 
Ing  addrcaaes  will  be  piven  by  Mr.  E.  B. 
Poulton  on  Mimicry;  PMf.  C.  Vernon  Boys 
Qiiartc  Fibers   and  their   Applicatiou?  ; 

^     *  Prof.  Perry  will  lecture  to  the  workliig 

"^flaaaofl  on  Spinninf^  Tops. 

A  Mvn  food  |9  described  in  the  Kew  Bal- 
letin  ai  u«ed  by  the  poorer  classes  in  north. 
cm  India.     It  is  called  /'/«v^  and  i*  ntaile 

fr  '  il"Wirf«    of    t'l.i 

/>  Tliev  fi 

/l.  '■  -•■'■      

T'.  ,-.  I- .  ..ii.r.'Miii.i-.  .1!  '1 

ft'i!  ..<•  I1  t'l    [he  '.hMc 

atriaraiitl)<«    timI     •  1     '« hfata,   ofUy    that   iti 
thora  mipi.-  :v'  r        iMivh. 

A  ^  n  of  the  fl;;areii  pro- 

duced I  iiai  been  doTijed  by 

Mm.  Watu  iliigUia,  ha  what  abo  calls  "  voloo- 


flptrvL'*     They    are   svactkaDT  GblaMVf 
fiiPfirvs,  ppfvtrtefd  la  a  vM4  wiMinim. 

■  r»*wror, 

A  nm^  t.j;  ■■■'•.*    filing    tiii*^    »■■»,-    i  -.^  '  I  *  icr  UIVQW 

the  paaie  hito  wmvce  aod  oottck.  Tka  pat- 
teraa  formed  arc  pbotofrapbad  iinm—Waicly 
after  prodockion,  or  arc  tninffemd  a«  iraisvw 
color  impression*  while  the  mambnuie  b  alBl 
rilHmtiB^  Perhaps  the  tc»a«(  liit«res«ij^ 
figures  are  the  **  dany  furms^"  in  which  "  the 
number  of  petals  iaarmtm  m  the  ptefc  of 
the  note  thai  prodoeea  than  rlsai  " 

Ma.Ax.aSR-'  '  -hn'rai  <f  sjxIrhrJ 

to  Australia  u;  ireciioa  of  tha  1^ 

tomologi^l  of  tht'  A^ricuicttriJ  De 
obtain  natural  enenrit^  of  the  **  f 
of  the   orange  (/cvrya    wtrsftoW), 
home  an  insect,  the  oarauia]  TedaHa,  wti 
has  prored  very  cfident.     It  has 
maltiplied  to  audi  an  extent  as  to  rid  1 
CrroTiHi  from  /wryit,  and  is  l(H>kc-d  opOB 

■  lie  ti»'ar  futwre  f«ri 
nilm.  to  foft,  Dir.  [ 
lujr*  ii-.iiri  luiiw  II,  »!'<  Uo  its  work  sa  well ' 
as  to  leare  no  field  for  other  inseetj  which 
Mr.  Koebcle  procured,  and  which  H  Is  da- 
strable  to  caltirate  for  tho  aake  of  hlfh^a 
Taricty, 

Is  a  paper  !n  the  CocmacdeDi  Phafva. 
oeutical  Associadnn,  Mr  D.  G.  Stoo^toe 
appears  to  have  arrired,  by  »  wmy  w  hit 
nn-n.  nt  the  conception  of  the  idcsuky  of 
V  with  the  other  phyBical  foroH^ 
:  lif'ht,  now  dcnionimtrd  by  Mr. 
tif  Iments.     De  rmuds  them  M 

re^  I  ic  obatmotioa  w  ether  OMitfm 

h>  li .lulecular  motion,  tnieaaowiifeia 

the  pun,  if  Aupjiosed  to  be  irtaafonMrf  >t 
the  confineEi  of  ttir*  r"*^'<>nM  rnrelo^  ■» 
rounding  that  body  n,  wU^ 

pas«in^  through  th<  ■ni\m  as 

Ithen,  b 


of  the  obatruction,  to  eiectricity,  U^C,i 
beat. 

noLwoim'a  test  for  ootof^bllodaeas  la  J 
the  one  recommended  by  thosw  whN_ha««  j 
giren  the  subject  most  attsntlosL 
are  three  parts  to  ih"  "^*    wiii<4t  ^.. 
picking  out  froni 
skoinfl  that  match   .  A 

pale  green  is  the  t^MUooUf  tu  !i  a 

dilute  purple,  and  diiaUy  a  bi  1  ^*« 

perMn  is  not  nxiuired  to  natff 
thifi  is  a  differvut  natter  from 
them. 

A  warrva  In  l^  Monde  de  la  Bc|c«ac  d  J 


wo  I 
Ari 
and  it  i«  csuuiy  tiolofed 


NOTES, 
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A  VODE  of  fllllni;  teeth  thnt  has  recently 
tiiAde  praciidl  in  Ku^laod  ia  by  inlay- 
tog  porcelain.  The  canity  U  made  perfectly 
oyliDdric&l,  and  a  bit  of  specially  manafiict- 
urod  porocUiu  is  turned  tu  tbo  cxoct  size  U> 
fit  it.  The  inlay  is  then  Rpcurod  in  itK  [ilace 
with  e&adamo  vftmish  or  very  fluid  white 
flUing.  After  this  ia  set,  the  surfmco  of  the 
inUy  i«  ground  to  &  proper  contour  and  pol- 
UmmI  Ad  oblong  caricy  can  bo  filled  by 
iaaertxag  twu  inlays.  Of  course,  thi't  method 
aMD  not  bo  ueed,  nor  is  it  specially  dcHirablo, 
Isf  all  cavitii'jf,  hut  feir  will  dony  that  a  fill- 
teg  which  matches  the  natural  tooth  in  color 
li  far  1««  CGHflpicuous,  and  more  agreeable 
to  aee.  than  the  glaring  patches  of  yellow 
Betal,  which  are  only  excusable  aa  aaring  a 
worse  dlfltiguratiua. 

Tm  sum  of  six  hundred  dollars  has  been 
iprialci]  by  the  Kational  Academy  of 
for  the  cou^tnictton  of  apparntua 
to  lid  Prof.  CattcU  in  his  researches  on  the 
time  of  oerebral  operationa.  With  the  co- 
operation of  Or.  S.  Weir  Mitchell,  Prof. 
FttUertrjD,  Prof.  Dalley,  and  others,  researches 
are  la  progress  at  the  Uuirorsity  of  Pennsyl- 
vania on  the  rate  at  wQlch  impulse  travels 
In  motor  and  teowry  ncrrcs  and  in  the  Bpinal 
cord,  the  time  of  reactions  and  of  more 
partly  mental  processes,  memory  and  the 
amount  for;;ottcn  in  a  glren  time,  the  time 
oC  bodily  and  mental  processes  in  diseases 
of  the  nerrouB  system,  and  in  other  dh-ec- 
lioaa. 

Tbk  effeda  of  steam  In  the  destnictioo 
of  t>Aoterla  do  not  depend,  according  to  the 
researohes  of  Von  E^march,  so  much  upon 
the  temperature  as  upon  the  degree  of  satu- 
ration of  the  steam.  If  there  in  air  with  it, 
the   power  of  destroying   orgauic  germs  is 

f  macfa  diminished. 


A  ooMMimtx  has  been  formed  In  Paris 
for  the  erection  of  a  statue  of  the  late  M. 
Bousoingault. 

DuKiiia  aome  experimcnta  as  to  the  tern- 
penUure  of  snow  at  different  depths,  it  was 
round  tha.t  Tcry  little  variiuion  occurs  in  the 
lowest  layer,  next  the  ground,  while  the  tem- 
perature of  the  upper  layer  Is  considerably 
lugber. 

A  iroriL  aspect  of  bacterial  life  is  sng- 

Cd  by  A.  dc  Barry  in  his  Comparative 
hology  of  the  Uicrofungi.  Writing  of 
Bidinmp*a  theory  of  the  microzymcs,  the 
author  says  that  thc%  minute  bodies  not 
only  develop  independently  after  the  death 
of  the  parent  organism,  but  enjoy  nn  almost 
valimited  duration  of  vitality,  since  they 
■ny  lie  during  entire  geologic  periods  in 
sodi  a  rock  as  chalk,  and  yet  retain  the 
power  of  dcTelopment. 

t>n.  R.  AssMAMii.  in  a  eotnmunication  to 
Das  Wetter,  nam;s,  with  especial  reference 
|o  influcnio,  as  the  climatic  cunditiuua  favor- 


able to  the  dispersion  of  organtsraa  in  Ac 
air :  Dryness  of  the  (nt>und  and  absence  of 
snow;  infrequent  rain  and  that  light;  pres- 
ence of  fogs  or  Low  clouda;  and  predomi- 
nance of  high  barometric  prcdiurc:*,  with 
lmi>erfoct  intermingling  between  the  strata 
of  the  air. 

OtLLDLOm  artificial  cjca  are  cheaper  than 
those  of  gloss  and  have  a  good  appearance; 
but  Dr.  Meurer.  of  Lyons,  states  that  alter 
three  or  four  mouths  they  arc  liable  to  cause 
serious  irritation,  probably  as  a  result  of 
some  chemical  change.  Ho  baa  repeatedly 
seen  this  inflammation  allayed  by  simple  an- 
tiseptic treatment  after  the  removal  of  the 
celluloid,  reappearing,  however,  as  soon  aa 
the  old  eve  ysSiA  put  in  again,  but  remaining 
absent  if  a  glas.H  eye  was  substituted. 

The  Scientific  Publiiihing  Company,  New 
York,  announce  an  in  preparation  Systematic 
Minoralotry,  bnsad  on  a  Natural  Classifica- 
tion, by  Dr.  T.  Sterry  UunL 

Thk  French  Association  for  the  Advanofv 
ment  of  fNcienec  will  bold  its  nineteenth  an- 
nual meeting  at  Limoges,  frfjm  August  7th 
to  14th.  A  number  of  English  ficicntifta 
have  been  invited,  who  will  be  guests  of  the 
municipality  of  Limoges. 

Tn  a  recent  article  on  cyclones,  Mr.  H. 
Habcmicbt  f^hows  that,  if  the  globe  were 
covered  with  water,  the  general  circulation 
of  the  air  would  bo  very  regular.  lie  states 
as  the  primary  cause  of  cyclones  the  ob- 
stniction  ofTc-rcd  to  the  wind  by  the  conti- 
nents to  the  cast  and  wef>t  of  the  Atlantic; 
aad^  secondly,  the  constant  hi^h  barometric 
pressure  over  the  continent  and  In  the  arctic 
regions  during  the  winter. 

Dtt.  Frrcn,  former  State  Entomologist  of 
New  York,  gives  a  remarkable  instance  of 
the  long  imprisounient  of  insects  without 
loss  of  life.  In  17S6  a  son  of  General  Put- 
nam, residing  in  Williamstown,  Mass.,  had 
a  table  made  from  one  of  his  apple-trees. 
Many  years  afterward  the  gnawing  of  an 
insect  was  heard  in  one  of  the  leav&t  of  this 
table.  The  noise  contimicd  for  a  year  or 
two,  when  a  large,  long-horned  beetle  made 
its  eiic  therefrom.  Subsequently  two  more 
bcelloa  issucil  Irom  the  same  table-lenf,  the 
first  one  coming  out  twenty  and  the  last  one 
twenty-eight  years  after  the  tree  was  cut 
down. 

SoMS  recent  explorations  In  the  famous 
Adelsberg  cave,  Camiola,  Austria,  show  that 
the  Ottaker  cave  discovered  last  year  is  a 
continuation  of  the  larger  one.  The  explo- 
ration was  mndo  by  a  party  of  Adelsber^ 
citizens  and  occupied  six  hours.  It  woe 
neoesHary  to  use  a  twat  several  timesi  The 
explorers  think  the  cave  very  much  larger 
than  was  formerly  supposed. 

It  Is  proposed  in  Paris  to  name  a  new 
street  after  Darwin. 
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THE  POPULAR   SCIENCE  MONTHLY, 


At  ft  recent  mooting  held  at  Madrid,  to 
consider  the   ceklirattoQ   of   the  fourhiin- 
^^dreiUh  anniversary  of  the  discorery  of  Atner- 
^CB    by  Ojluoibus,  a  fcrftnd    oommiitec  nas 
wliich  mill  act  ia  coucert  wiib  the 
1  Govt-rnrnent,  ami  a  oommittoe  previ- 
'  appointed,  and   pn'sidod  over  by   the 
nke  of    V^eragua,   a   liniuii  de6i-i*iidant  of 
pCoJunjliu«>  and  tbo  prt^sont  Miaiitei  of  l*ub- 
Ik  Works,     It  !-  .1  thnt  the  cent«. 

uiir\  ehull  bf  cv  [Ki»«iUct  nt  tfo- 

drid.    Genoa  U  ^i\r-.  .c.n.ii^  prcparaUotu  to 
celebrate  the  ftame  event 

The  nnniiiil  addreM  of  Mr.  Charlei  F. 
Cox.  as  President  of  the  New  York  Micro- 
*r  '  ■  '  -  (ioty,  U*  publi.^bcd  in  itic  Journal 
ly  for  April,  1890.  The  subject 
i_r  _  ,  .til  and  tbo  tVU  Doctrine,  and  the 
essay  ia  a  tii&torical  ncrounl  of  ibo  develop- 
nicut  of  Bcionlific  vivws  in  this  field. 

A  BILL  hftfl  bt'eii  intniduced  by  Pir  ncnrr 
Rosooe  in  the  DritUh  Hoihg  of  Commona 
authorizing  liie  Itoard  of  iJanagers  of  any 
public  clemeutury  school  to  provide  techni- 
cal iiutrucU')!!  for  ite  ptipiU  at  ouy  suitable 
placv,  Rttcndanei;  at  wbirli  hbaM  be  dvonitfd 
to  he  attendance  at  the  public  elomeolary 
■obooL 

Thk  influence  of  ground-water  and  sliftl- 
bw  weltb  in  relation  to  public  bonlth  i»  di»- 
cuHHK'd  in  a  rccint  paper  by  Dr.  W.  B. 
I'cattierotoue.  A  couniderablo  cumber  of 
di-fa*c»  arc  shown  to  be  aasociut*^  wiih 
dt'fccis  in  pT'iuml-wfttef  and  ila  inipiiriti<'H, 
na  well  a-*  of  fliallow  wtOl  water ;  but  the 
exact  amount  of  influence  rxcrciscd  by  these 
propertied  un  Uie  production  and  eprcad  of 
diaefltfC  ha^yct  to  be  ineaaurcd. 

Wooi>-9TONB  !s  tho  name  of  a  new  com- 
pound material  composed  of  sawduiit  and 
calcined  mocnosia.  The  miiturc,  havlDg 
be<'n  well  worked  up  with  water,  is  put  into 
mold.-*  nnil  preswni  into  wbnt<'ver  nlnipp  may 
b«  de.'*iri'd.  It  is  ino"'  " 
tiH'.ible  to  water,  ii^ 
polinb,  and  is  adaptable  \\j  d^^uick^u^  u.~v^. 


OBrrUART  NOTES. 

Pn.  TIjcRWAX  s-:-  •  "  n-- '--  -'  '^  ■  ^S- 
^crTrtimv    aud    I' 
I'ti^ala  from  1^7 
May    8lh.      t>f   bi^   Dumcrona   j>  1 

publications,  the  bc«t  known  U  "^^l 
oal  Observation"  on  five  hnndrcJ   ncbulir, 
which  WIS  publi.4htHl  in  England  in  1874. 

Paor.  W.  K.  Rplijtax,  Prr^idtnt  of 
QQf<»ti> OoIU'tri*.  Tork.  wfll  tinfmn  (i-  a  chctn- 
1*1,  die^l  May  12th.  n  i^'hl  year*. 

JU  ^uccccdod  Pir  Ro'  .'  the  prc«l- 

dcn<.7  of  the  college  In  !>/;:. 

&ta.  Jonx  GrxK,  of  Norwich,  ao  Ku|0:liah 
goolojfiat  of  local  r^utatioo,  Ui«d  during  tbe 


nf 


laiit  w< ' 
He  w li- 
the forniriMi'tt   Kit- 
Ited,  and  c»  rooHt 
ful  coU't'  ^ 
htid  an 
lof^eal 
was  also  iiii 
Ue  made  a 
tnr' 

cupics  tlie  ** 


'rii 


V.J.-....--        •.-■U.4CSUI,      «■« 

knowledge  nf  aU  Um  pn^ 

<.f    V-^t    Ai^Ba.      Oc 

lanaa  iwcvck. 

r   fodttOa  mm- 

no  nummaSha 

tied   It  !•  Uw 

.'((■■nun  .'li'i-cum,  WMTV it a& 

Guuu  Uoom." 


Mb.  W.  P    ' 
etc.,  to  tbc  I 
and   editor  • 
May    asth,  :, 
life  hi'  >»eo.; 
particularly 
to  nbich  he 
Traneactiona  uf  : 
Id  1851-'&:t  he  pi 
heniiptcron:^  int^ci ' 
and  in   l!%«Ml  a   N 
Rial  Kingiintn       '' 
dirc<'tiou  of   ' 
of  original  r* 
eta 


■;tb«i 

.11  UM 

r  the  1^ 

-■crB  in  the 
ttitcr  ifaBB 


Tint  death  U  announced  of  Dr.  F.  SoIt»l 
ncdel,  Director  of  tlie  Botanical  SuiioB  i&  , 
Samaranir,  in  Jniiu     Ifc  waa  eoofpleuooa  b 

the  field  of  Applied  botany. 


Lnr 


TSr.f.> 


Da.   Karl  JAfvin 
Chcroistry  at  the  I 

author  of  several  '  

try,  died  March  S7lU,  m  Lit  ci^ty-eigMl 
year. 

VicTOB,  Rirmt  to:. 
feBsor  of  Minfrnlc'irv  ni 

Blty  of  I  «iu 

atithor  •'  ;  thv 

A'l-"'"'  irr,  inii  <'t  rii'tnr  riijuAiJie  rnta- 

er,  cnt^tanogmpluioal  woricL    B< 

wiL-  ...., *!.  year*  of  age, 

Dr    K^rl  Kwn.  To»(  fVwarffXrrt,  ?«► 
fc-  ■  "'      "    rr  oa 

til.  jry 

loJ'i,    iij  '  :ir   ttt     Ilia    O^K. 

H«  wck-  and  <e»6kcisL 

and  a  t!:  oirif  n**ie,  aaa 

wow  k*  ■  -  •f 

the  May.  .  clr» 
Acodmny  oX  Sciences. 


noult  til   Utu  rr^r'i 
tcnftinatlorta  of   if 

f;uM«,     i ' 
antl  a 
Snvr-!;.'  I 
quitM  '       \  u- 
to  til''  ru'i  '■ 
Lako  o/  Ocnovm. 


THE 


POPULAR    SCIENCE 
MONTHLY. 


8£PTEHBEE,  1890. 


CW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 
X.    TDE  FALL  OF  MAN  AND  ANTUROPOLOGY. 

By  AJ^DBEW  DICKSON  WHITE,  LL.  D.,  L.  U.  D., 

BZ-rxuiDSXT  or  cosutux  chivekiity. 

PART    I. 

the  previous  chapters  we  have  seen  how  science,  especially 
withiu  the  past  few  years,  has  thoroughly  changed  the  Intel- 
^g».Tit  thought  of  the  world  in  rogOTd  to  the  antiquity  of  man  upon 
IT  plun«'t ;  and  how  the  fabric  built  upon  the  chronological  in- 
Scations  in  our  sacred  books,  first,  by  the  early  fathers  of  the 
.  afterward  by  the  mediffival  doctors,  and  finally  by  the 
IS  and  modern  orthodox  chronologists,  has  \artually  dis- 
:)pearod  before  an  entirely  different  view  forced  upon  us,  espe- 
bvlly  by  Egyjitian  studies,  Geology,  and  Archaeology. 
In  this  chapter  I  purpose  to  present  some  outlines  of  the  work 
Anthropology,  especially  as  assisted  by  Ethnology,  in  showing 
fhat  the  evolution  of  human  civilization  has  been. 

Here,  too,  the  change  from  the  old  theological  view  based  upon 
iio  letter  of  our  sacred  books  to  the  modem  scientific  view  based 
.  evidence  absolutely  irrefragable,  is  complete.  Here,  too,  we 
the  beginning  of  a  vast  change  in  the  basis  and  modes  of 
jht  upon  man — a  change  far  more  striking  than  that  accom- 
lled  by  Copernicixs  and  Galileo  when  they  substituted  for  a 
iverse  in  which  sun  and  planets  revolved  about  the  earth,  a 
'  in  which  the  earth  is  but  the  merest  grain  or  atom  re- 
with  other  worlds,  larger  and  smaller,  about  the  sun;  and 
all  these  forming  but  one  among  innumerable  systems. 

Ever  since  the  beginning  of  man's  effective  thinking  upon  the 
eat  problems  around  him,  two  views  have  existed  regarding  the 
ife  of  the  human  race  upon  earth,  each  utterly  opposed  to  the 
then    The  first  of  these  is  the  belief  that  man  was  created  '*  in 
lie  beginning,"  a  perfect  being,  endowed  with  the  highest  moral 
Tot  xxim. — <1 
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imd  intellectaal  powers,  but  ILat  there  camf?  a  *  fall/'  a*  tao 
^fiolt  of  which  came  into  the  world  evil,  toil,  sorrow,  imd  doftlh. 

Nothing  could  be  more  natural  than  such  an  explanalicm  of 
the  existence  of  e^il,  in  times  when  men  saw  everywhere 
and  nowhere  law.  It  is,  under  such  circumstances,  by  far 
more  easy  explanation,  for  it  is  in  accordance  with  the  appear- 
ances of  things :  men  adopted  it  just  as  naturally  as  tbey  adopt- 
ed the  theory  that  the  Almighty  hangs  up  the  stars  aa  lights  ia 
the  solid  firmament  above  the  earth,  or  trundles  the  sun  behini 
a  high  mountain  at  night,  or  wheels  the  planets  around  the  eartli,^ 
or  flings  comets  as  ^  signs  and  wonders  "  to  scare  a  wicked  world, 
or  allows  evil  spirits  to  control  thunder,  li^'!      '  *       mi, 

to  cause  diseases  of  body  and  mind,  or  thn 
dows  of  heaven  "  to  let  down  "  the  waters  that  be  above  the  bosT^ 
ena,"  and  thus  to  give  rain  upon  the  earth. 

A  belief,  then,  in  a  primeval  period  of  innocence,  pby^ciil  per- 
fection, antl  intellectual  strength,  from  which  men  for  some  fftalt 
fell,  is  i>erfectly  in  accordance  with  what  we  should  expect. 

Among  the  earliest  kno-wn  records  of  our  race  we  find  this 
view  taking  shape  in  the  Chaldean  legends  of  war  between  the 
gods,  and  a  fall  of  man ;  both  of  which  seemed  necessary  to  ex* 
plain  the  existence  of  eviL 

In  Greek  mythology  perhaps  the  best-known  nt  was 

made  by  Hesiod  :  to  him  it  was  revealed,  regarding  .„  ...  ;i  of  the 
most  ancient  times,  that  they  were,  at  first,  "  a  golden  race,"  that 
"  as  gtxls  they  were  wont  to  live,  with  a  life  voi ' 
lalxir  and  trouble;  nor  was  wretched  old  age  at  : 
ever  did  they  delight  themselves  out  of  the  reach  of  all  ilia,  and 
they  died  as  if  overcome  by  sleep;  all  blessings  w  *^  Jrs;  of 
its  own  will  the  fruitful  field  would  bear  them  fr  oh  and 

iple,  and  they  gladly  used  to  reap  the  labors  of  their  bands  in 
"Quietness  along  with  many  good  things,  being  rich  in  flocks  ami 
true  to  the  blessed  gods."  But  there  came  a  "  fall "  caused  by  hu- 
man curiosity.  Pandora,  the  first  woman  created,  received  a  vaso 
which,  by  divine  command,  was  to  rt»main  cJn^t-T .  >,,|t  ^^  ^j^ 
tempted  to  open  it,  and  troublofl,  sorrow,  and  -  in  every 

form  escaped  into  the  world,  hope  alone  remaintug. 

So,  too,  in  Roman  mythological  poetry,  the  well-known  pictura 
by  Ovid  is  but  one  among  the  many  exhibitions  of  this  same  be* 
ef  in  a  primeval  gold*^a  age — a  Saturnian  cycle — i' 
intly  recurring  attempts,  so  universal  and  so  ji 
early  history  of  man,  to  a<:count  for  the  existence  of  evil,  care» 
and  toil  on  earth  by  explanatory  myths  and  leg'     ■ 

Tins  view  wo  also  find  embodied  in  the  sacn  ^  iou  of  the 

Jews,  and  especially  in  one  of  the  documents  which  form  the  Im* 
proesivo  poem  beginning  the  books  attributed  to  Moeus.   As  to  Uia 
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iristian  Church,  no  word  of  its  Blossed  Founder  indicates  that  it 
^  committed  by  Him  to  this  theory,  or  that  He  even  thought  it 
rthy  of  his  attention :  how  it  was  developed  it  does  not  lie  with- 
tho  province  of  this  chapter  to  point  out;  nor  is  it  worth  our 
lilo  to  dwell  upon  its  evolution  in  the  early  Church,  in  the  mid- 
dle ages,  at  the  Reformation,  and  in  various  branches  of  the  Prot- 
it  Church ;  suffice  it  that,  though  among  English-speaking 
fctions,  by  far  the  most  important  influence  in  its  favor  has  come 
Dm  Milton's  inspiration  rather  than  from  that  of  older  sacred 
^ks.  no  doctrine  has  been  more  universally  acc^pt^d,  "  always, 
irerywhero,  and  by  all,"  from  the  earliest  fathers  of  the  Church 
>wn  to  the  present  hour. 

On  the  other  hand,  appeared  at  an  early  period  the  opposite 
lew — that  mankind,  instead  of  having  fallen  from  a  high  iutel- 
ctual,  moral,  and  religious  condition,  has  slowly  risen  from  low 
id  brutal  beginnings.    Among  all  the  statements  of  this  theory 
je  is  especially  noteworthy ;  that  given  by  Lucretius  in  his  great 
em  on  The  Nature  of  Things.     Detipite  its  errors,  it  remains 
long  the  most  remarkable  examples  of  prophetic  insight  in  the 
story  of  our  race.   The  inspiration  of  Lucretius  gave  him  almost 
iraculous  glimpses  of  truth ;  his  view  of  the  development  of  civ- 
ition  from  the  rudest  beginnings  to  the  height  of  its  achieve- 
ont«  is  a  wonderful  growth,  rooted  in  observation  and  thought, 
branching  forth  into  a  multitude  of  striking  facts  and  fancies; 
And  among  these  is  the  statement  regarding  the  sequence  of  in- 

^bntions : 

^H  "  Kan^B  earlieet  arms  were  Bngere,  teetb,  and  nfiila, 

^H  And  stones  and  fragments  from  the  branchmg  woods: 

^^^B  ThvD  copper  next;  and  last,  as  latest  traced, 

^^^H  Tbc  tyrant,  iron." 

Thus  did  the  poet  prophesy  one  of  the  most  fruitful  achieve- 

iients  of  modern  science,  the  discovery  of  that  series  of  epochs 
liich  has  been  so  c-arefully  studied  in  our  centurj'. 
I  Very  striking,  also,  is  the  statement  of  Horace,  though  his  idea 
'  M fly  derived  from  Lucretius.    He  dwells  upon  man's  first 
'  II  on  earth  as  low  and  bestial,  and  pictures  him  lurking 

i  caves,  progressing  from  the  use  of  his  fists  and  nails,  first  to 
Itibs,  then  to  arms  which  he  had  learned  to  forge,  and,  finally,  to 
le  invention  of  the  names  of  things,  to  literature,  and  to  laws,* 
During  the  mediaeval  ages  of  faith  this  view  was  almost  en- 
tirely obscured,  but  at  the  revival  of  learning  in  the  fifteenth 
j^putury  it  reappeared  ;  and  in  the  first  part  of  the  seventeenth 

*  For  the  patfsage  in  Hesiod,  ai  g^ren,  Bee  the  Worki  uid  Days,  tines  100-120,  ia 
Baoka^it  InOKUiinn.  A"  to  [lorace,  km>  the  Satires,  i,  3,  99.  As  to  tbc  relation  of  (be 
po«t(c  account  of  ibc  Full  iu  Ocoesis  U>  Clialduui  mythe,  see  Bmith,  Clialdean  Aocotinl  of 
,  }f|k  13,  n.     For  a  very  ioDlnioUTe  seiJflratioD  of  the  Jebovistic  and  Klohlfttio  parM 
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century  we  find  thai  among  the  crimes  for  which  Vojiiui  was 
sentenced  at  Touloxise  to  have  hia  tongiie  torn  out  nnd  lo  Wi 
burned  alive  was  his  belief  thai  there  is  a  g-radatiou  extcudioj^ 
upward  from  the  lowest  to  the  highest  form  of  created  boing^s. 

In  the  eighteenth  century  we  find  this  Bume  idea  of  tui  u|>- 
ward  progress,  especially  through  the  three  agv>s  of  stone,  bltmxo,  1 
and  iron,  cropping  out  iu  scientific  form  still  more  definitely  from  | 
beneath   the   vaat  ma«s  of    theological   reasoning  in   Get 
France,  and  England- 

The  investigations  of  the  last  forty  years  have  shown  that ' 
cretius  and  Horace  were  inspired  prophets;  what  they  saw  by] 
the  exercise  of  reason  illumined  by  poetic  genius  has  been  now  I 
thoroughly  based  upon  facts  carefully  ascertained  and  arranged; 
until  Thomsen  and  Nilsson,  the  northern  arcba»ologists,  have 
brought  these  prophecies  to  evident  fulfillment,  by  pr  c  a 

scientific  classification  dividing  the  age  of  prehistoi*.    : in 

various  parts  of  the  wc»rld  between  an  old  stone  period,  a  new  J 
stone  period,  a  period  of  beaten  copper,  a  period  of  bronze«  and  i 
period  of  iron ;  and  arraying  vast  masses  of  facts  from  oil  rart«| 
of  the  world,  fitting  thoroughly  into  each  other,  fitrengtheoing 
each  other,  and  showing  beyond  a  doubt  tbat,  in  '      '     *"  a/iiJif,! 
there  has  been  a  rise  of  man  from  the  earliest  inti  -i  in  tbn 

Quaternary  or  even,  possibly,  in  the  Tertiary  period; 

The  first  blow  at  the  fully  developed  doctrine  of  **tlie  fall* 
came,  as  we  have  seen>  from  geology.    According  to  that  doctrina,! 
Hs  held  quite  generally  from  it^  beginnings  among  tlie  fatber»| 
and  doctors  of  the  primitive  Church  down  to  its  culminnt* 

of  Gonoalfl,  with  the  account  of  th«  **  Fall  **  u  gfron  fn  th«  fonner»  SM 
G^ti^sc,  PariBf  1888,  pp.  16&-]68.     Of  the  llnee  of  Lucreiiu*— 

*'Arma  antlqua,  maniui,  ungma,  dcntoaqav  fui«niDt, 
Et  Inpiiiea,  ei  itom  Bvlvarutu  frAgminA  nuxU, 
Poaicriua  ferri  ri*  cat,  aeri»que  ruiiert*, 
Scd  prior  acrw  crat,  quam  fcrri  cognitus  uaub  " — 
the  tntnflUUon  g{veo  is  tUt  of  Good.    For  a  more  exact  prove  trantlatioo,  aae  %mK^ 
Liirrciiuti.  fonrth  edition,  which  la  much  more  careful,  at  Xvtax  u.  f  raaillaf .  Mau 

the  first  edition.     As  rcganU  Lucretlos'B  prophetic  loeigbt  into  -  -  r''9Wtcal  e** 

oluflioxu  of  modem  aciiMicc^  i^ee  Munro'e  Translation  and  Noteft,  luu  .  Book  V, 

Notes  II.  p.  835,    Ou  the  relation  of  aereral  paaMgea  In  nonce  to  tht  <  l.QCTt(lHi^ 

see  Miinro  as  aboTc. 

*  Fur  Vsnini,  see  Topfnard,  tSldmenla  d*AnthropologIe,  p.  62.  For  a  hrief  and  oaiHial 
summary  of  the  ageoej  of  Eocard  in  GermanT,  Go^et  In  Fr«occ,  Uoore  In  KnglMirt,  aad 
othvrft  in  rarious  parti*  of  Europe,  a«  r«fgan]H  ihia  dcv«IuptntnU  of  the  acle&tifltf  t1«w  i 
iog  the  eigbteenlh  ceulnry,  aeo  Mortillut,  Le  Pr^hiritorique.  Paria,  ]88fi,  ohap.U 
•borter  auromary  »eo  LabbcKk,  Prehistoric  Man.  For  tliu  vtatemcntii  hj  Uk*  i 
chftologtaU*  see  Nihuon,  Worsaac,  and  the  other  main  works  uitcd  In  thla  articte.  F<v  * 
"generoui  alatemcut  regarding  the  |^>at  eervtcca  of  titf  DaxUah  archj*olci|{iiiU  lb  ihift  MA, 
see  Qaatrefag«a,  latrodiictioo  to  CartallhacT  Lee  A|t«a  PriblatoHi^inMi  dfi  rfiapv^iM  afc4A 
PortQgal 
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iG  minds  of  great  Protestants  like  John  Wesley,  the  statement 

our  sacred  books  that  *Mcath  entered  the  world  by  sin'*  was 

fcken  as  a  historic  fact,  necessitating  the  conclusion  that,  before 

le  serpent  persuaded  Eve  to  eat  of  the  forbidden  fruit,  death  on 

our  planet  was  unknown.     Naturally,  wlien  geology  revealed  in 

ne  strata  of  a  period  long  before  the  coming  of  man  on  earth,  a 

tist.  multitude  of  carnivorous  tribes  fitted  to  destroy  their  ft^low- 

reatures  on  land  and  sea,  and  within  the  fossilized  skeletons  of 

3any  of  these  the  partially  digested  remains  of  animals,  this  doc- 

'trino  was  too  heavy  to  be  carried,  and  it  was  quietly  dropped. 

But  about  the  middle  of  the  nineteenth  century  the  doctrine 
if  the  rise  of  man  as  opposed  to  the  doctrine  of  his  "fall"  re- 
Bxved  a  great  accession  of  strength  from  a  source  most  unex- 
cted.  As  we  saw  in  the  last  chapter,  the  facts  proving  the  great 
itiqaity  of  man  foreshadowed  a  new  and  even  more  remarkable 
regarding  him.  We  saw,  it  is  true,  that  the  opponents  of 
Ichor  do  Perthes,  while  they  could  not  deny  his  discovery  of 
luman  implements  in  the  drift,  were  successful  in  securing  a  ver- 
Uct  of  "not  proven"  as  regarded  his  discovery  of  hximan  bones ; 
it  their  triumph  was  short-lived.  Many  previous  discoveries, 
ittle  thought  of  up  to  that  time,  began  to  be  studied,  and  others 
?ere  addc<l  which  resulted,  not  merely  in  confirming  the  truth  re- 
jarding  the  antiquity  of  man,  but  in  establishing  another  doctrine 
rhich  the  opponents  of  science  regarded  with  vastly  greater  dis- 
Iko — the  doctrine  that  man  has  not  fallen  from  an  original  high 
state  in  which  he  was  created  about  six  thousand  years  ago ;  but 
:iat,  from  a  period  vastly  earlier  than  any  warranted  by  the 
?.red  chronologista,  he  has  been — in  spite  of  lapses  and  deteri- 
orations here  and  there — rising. 

A  brief  review  of  this  new  growth  of  truth  may  be  useful.    As 
early  as  1835  Prof.  Jaeger  had  brought  out  from  a  quantity  of 
Quat4.'mary  remains,  dug  up  long  before  at  Cannstadt,  near  Stutt- 
gart-, a  portion  of  a  human  skull,  apparently  of  very  low  type.    A 
little  raged  about  it  for  a  time,  but  this  finally  subsided,  owing  to 
lucertainties  arising  from  the  circumstances  of  the  discovery. 

In  1850,  in  the  Neanderthal,  near  Diisseldorf,  among  Quater- 
nary remains  gathered  on  the  floor  of  a  giotto,  another  skull  was 
found  hearing  the  same  evidence  of  a  low  human  type.  As  in  the 
of  the  Cannstadt  skull,  this  again  was  fiercely  debated,  and 
Inally  the  questions  legarding  it  were  allowed  to  remain  in  sus- 
?n8e.  But  new  discoveries  were  made:  at  Eguisheim,  at  Bnix, 
^t  Spy,  and  elsewhere  human  skulls  were  found  of  a  similarly  low 
fpe ;  and  while  each  of  the  earlier  discoveries  was  open  to  debate, 
ad  either,  had  no  other  been  discovered,  might  have  been  con- 
pdord  an  abnormal  specimen,  the  combination  of  all  these  showed 
>nclusively  tliat  not  only  had  a  race  of  men  existed  at  that  remote 
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period,  but  that  it  was  of  a  type  as  low  od  tho  lowe*t,  porbapK  be- 
low the  lowest,  now  known. 

Research  was  now  redoubled,  and,  as  a  result,  human  skulls 
and  complete  skeletons  of  various  typos  bej^n  to  be  discovorwl  b 
the  ancient  deposits  of  many  other  parts  of  the  world,  and  espe- 
cially in  France,  Belgium,  Germany,  the  Caucasus,  AfricSy  uaJ 
North  and  South  America. 

But  soon  began  to  emerge  from  all  these  discoveries  a  fart  of 
enormous  importance :  The  skulls  and  bones  found  at  Cro  Mas- 
non,  Solutrt5,  Furfooz,  Crenelle,  and  elsewhere,  were  com|)anMl, 
and  it  was  thus  made  certain  that  various  races  had  already  aj»- 
peared  and  lived  in  various  grades  of  civilization,  even  in  tboM 
enormously  remote  epochs ;  that  even  then  there  wore  varioQi 
strata  of  humanity  ranging  from  races  of  a  very  low  to  tbo^of  t 
very  high  type ;  and  that  upon  any  theory,  certainly  upon  Ibo 
l^theory  of  the  origin  of  maukind  from  a  single  pair,  two  thingu 
rere  evident :  first,  that  long,  slow  processes  during  vast  porio*l« 
of  time,  must  have  been  required  for  the  differentiation  of  thcw 
races,  and  for  the  evolution  of  man  up  to  the  jx>int  where  the  bet- 
ter specimens  show  him,  certainly  in  the  early  Quaternary  atki 
perhaps  in  the  Tertiary  period ;  and,  secondly,  that  there  bad 
been  from  tho  first  appearance  of  man,  of  which  we  have  any 
traces,  an  upward  tendency.* 

This  second  conclusion — the  upward  tendency  of  man  from 
low  beginnings — was  made  more  and  more  clear  by  bringing  into 
relations  with  these  remains  of  human  bodies  aud  of  extinct  ani 
mals  the  remains  of  human  handiwork.  As  stat*^!  in  the 
chapter,  the  river-drift  and  bone-caves  in  Great  Britivin,  Pranoe, 
aud  other  parts  of  the  world,  revealed  a  progression,  even  in  Iha 
various  divisions  of  the  earliest  Stone  period;  for,  beginning  at 
the  very  earliest  strata  of  these  remains,  on  the  floors  of  tbo  cav*  i 
ems,  associated  mainly  with  the  bones  of  extinct  aninial«,  tlio  cavofl 
bear,  the  hairy  elephaut,  and  the  like,  were  the  rudc^st  implemcnta;^ 


•  For  Wesley's  sUtonicnt  of  the  amaiing  coiweqnt.'nr'ca  of  !h»  em  ''«aIi  kkfci 

th«  world  hj  aio,  see  dtations  fruni  bis  e«miAn  on  Thr  Fall  nf  XUn  in  i:  '  oa  CmU 

fifcy.  For  Boucher  dp  rerihes,  *oc  hi«  Mfe  by  Lcdlcu,  cspcdiillT  thapirre  t  %nii  rii ;  aSn 
lcU«rs  in  the  appendix ;  abo  Lea  Antiqait^  CclliquM  et  AhtcdiluTicnnctk.  u  eltftd  la 
Tious  oh&pt«rfl  of  ihtii  Mriea,  For  an  aocoant  of  the  Ko&nddrUial  inftu  aod  oiticr 
mentioned,  »ee  Qimtrcfages,  Iluman  Speclen,  chap,  iivl;  »bo  HorCillot,  Lt  Pr^liiaiifi 
P*H8,  1SS5,  pp.  239  rt  «7.,  »l»o  other  writers  wU*J  \u  lliU  chapter.  For  ihe  otbvr  dkwf-J 
fiio^monti' I  ^ taroe sources.    Foriw 

ficr  of  the  '.  ...A  TnRO,  *ee  Rrtiuch. 

the  vft<i  rej^iuit^  vvur  which  th«t  enrly  t%cv  cf^gc*  a» 

•I?o  the  nanji?  author,  Hiirtoins  O^^D^mlc  dr-  *,  in  the 

h»;riquc.  Pari.-*,  1887,  p.  4.  Id  ibc  mat  niaMi  nf  liieratn 
Irrfagcav  DupODt,  Kclnich,  Joly,  UortilUt.  Trior,  an' 
Uueac  cbaplert. 
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iien,  in  strata  above  these,  sealed  in  the  stalagmite  of  the  cavern 
loora,  hong  with  the  bones  of  extinct  animals,  some  of  them  more 
recent,  stone  implements  were  found,  still  rude,  but,  as  a  rule,  of  an 
mproved  type  ;  and,  finally,  in  a  still  higher  stratum,  associated 
rith  bones  of  animals  like  the  reindeer  and  bison,  which,  though 
ot  extinct,  have  departed  to  other  climates,  were  rude  stone  im- 
M  tho  whole  of  a  still  better  workmanship.  Such  was 
iowing,  even  at  that  ep.rly  rude  Stone  period,  of  the 
>fs  that  the  tendency  of  man  has  been  from  his  earliest  epoch 
ad  in  all  parts  of  the  world,  as  a  rule,  upward. 

But  this  rule  was  to  be  much  further  exemplified.     About 
S60,  while  the   French   and   English   geologists  were  working 
lore  especially  among  the  relics  of  the  drift  and  cave  periods, 
:)ted  archseologists  of  the  North,  Forchammer,  Steenstrup,  and 
V'orsaae,  were  devoting  themselves  to  the  investigation  of  cer- 
ixn  remains  upon  the  Danish  Peninsula,    These  remains  were 
two  kinds :  first,  there  were  vast  shell-heaps  or  accumulations 
shells  and  other  refuse  cast  aside  by  rude  tribes  which,  at  some 
lown  age  in  the  past  lived  on  the  shores  of  the  Baltic,  prin- 
tpnlly  on  shell-fish.    That  these  shell-heaps  were  very  ancient  was 
rident ;  the  shells  of  oysters  and  the  like  found  in  them  were  far 
irger  than  any  now  found  on  those  coasts ;  their  size,  so  far  from 
sing  like  that  of  the  corresponding  varieties  which  now  exist  in 
se  brackiah  waters  of  the  Baltic,  was  in  every  case  like  that  of 
ic^e  varieties  which  only  thrive  in  the  waters  of  the  open  salt 
here  was  a  clear  indication  that  at  the  time  when  man  formed 
See  shell-heaps  those  coasts  were  in  far  more  direct  communica. 
ion  with  the  salt  sea  than  at  present,  and  that  sufficient  time 
must  have  elapsed  since  that  period  to  have  wrought  enormous 
aanges  in  sea  and  land  throughout  those  regions. 

Scattered  through  these  heaps  were   found   indications  of  a 
rade  of  civilization  when  man  still  used  implements  of  stone, 
it  implements  and  weapons,  which,  though  still  rude,  showed  a 
progress  from  those  of  the  drift  and  early  cave  period;  some  of 
aem^  indeed,  being  of  |M)lished  stone. 
With  these  were  other  evidences  that  civilization  had  pro- 
With  implements  rude  enough  to  have  survived  from 
irly  periods,  other  implements  never  known  in  the  drift  and 
one  caves  began  to  appear,  and  though  there  were  few  if  any 
[>nes  of  other  domestic  animals,  the  remains  of  dogs  were  found ; 
-  *^  iTig  showed  that  there  had  been  a  progress  in  civilization 

the  former  and  this  Stone  epoch. 

The  second  series  of  discoveries  in  Scandinavia  was  made  in 

le  peat-beds;  these  were  generally  formed  in  hollows  or  bowls 

arying  in  depth  from  ten  to  thirty  feet,  and  a  section  of  them^ 

'£e  a  section  of  the  deposits  in  the  bone  caverns,  showed  a  grad- 
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nal  evolution  of  htimnn  culture.    The  lower  strata  in  t 
bowls  were  found  to  be  made  tip  chiefly  of  mosses  a:. . 
plants  matted  together  with  the  trunks  of  fallen  trees,  eometinwa 
of  very  large  diameter ;  and  the  botanical  e v  ■  ]»©  low- 

est layer  of  these  trees  and  plants  iu  the  va:  -oaled ft 

most  important  fact :  for  this  layer,  the  first  in  point  of  time^  inui 
always  of  the  Scotch  fir — which  now  grows  nowhere  in  the  Danlrl 
islands,  and  can  not  be  made  to  grow  anywhere  in  them — ftnd  • 
plants  which  are  now  extinct  in  these  regions,  but  have  retreatwi 
within  the  Arctic  Circle.  Coming  up  from  the  bottom  of  the* 
great  bowls  there  was  found  above  the  first  layer  a  fiecond,  la 
which  were  matted  together  masses  of  oak-trees  of  different  vari- 
eties ;  these,  too,  were  relics  of  a  bygone  epoch,  since  the  oak  baa 
almost  entirely  disappeared  from  Denmark.  Above  thoae  came  a 
third  stratum  made  up  of  fallen  beech-trees,  and  the  beech  is  now 
the  most  common  tree  of  the  Danish  Peninsula, 

And  now  oame  a  second  fact  of  the  utmost  importance  ag  e<m- 
nected  with  the  first:  scattered,  as  a  rule,  through  the  loworof  j 
these  deposits,  that  of  the  extinct  fir-trees  and  plants,  were  fonnd  | 
implements  and  weapons  of  smooth  stone ;  in  the  layer  of  oak- 
trees  were  found  implements  of  bronze;  and  among  the  laj«rof  j 
beeches  were  found  implements  and  weapons  of  iron. 

The  general  result  of  these  investigations  in  these  two  soizrcca, 
the  shell  mounds  and  the  peat  deposits,  was  the  same :  iJie  firat  i 
civilization  evidenced  in  them  was  murked  by  the  use  of  stone  I 
implements  more  or  less  smooth,  showing  a  progress  fr«^m  the] 
earlier  rude  Stone  period  matle  known  by  the  lx>ne  caves ;  then  I 
came  a  later  progress  to  a  higher  ci^nlization,  marked  by  the  use 
of  bronze  implements;  and,  finally,  a  still  higher  development] 
when  iron  began  to  be  used. 

The  labors  of  the  Danish  archseologista  have  resulted  in  the 
formation  of  a  great  museum  at  Cop*-  "  *         "ci' 

mens  they  have  found,  coupled  with  tin  <  >aB 

caves,  is  based  the  classification  between  the  main  pi*nod£  or  dtvis*] 
ions  in  the  evolution  of  the  human  race  above  referred  ta 

It  was  not  merely  in  Scandinavian  lands  that  these  rosaltal 
were  reached ;  substantially  the  same  discoveries  wero  made  inj 
Ireland  un<I  France,  in  Sardinia  and  Portugal,  in  Japan  and  iaj 
Brazil,  in  Cuba  ami  in  this  country;  in  fact,  as  a  rule,  in  nearly] 
every  part  of  the  world  which  was  thoroughly  examined,* 


*  For  Uie  geneml  subject,  mm  MortlUet,  Le  Prfhi«toriqQe»  p,  40S,  d  fmmim.  For  tsaou- 
pIcB  of  tboradcBionclmplcmcTiCB.  Imprortng  as  we  go  frum  inirllcrr  UrUierUjcivfaillwIiane 
o&Tcs  MC  Boyil  ftawLitiB,  Karlr  Man  in  DritAln,  diAp.  rii.  p.  ]&6 ;  al*o  QtuUrcfjigBH,  Uvmam 
Spvcina,  New  V<>r  '>€lMeg,    >n  tnt>  V'&oi  oMtKlit  b  Uiroini  oo  llw 

inbjfci  In  Do  D.I  ixtoriquM  dv  U  N:  \  §i  tm^  ;  aUo  lf«iM,  MdM 

ia  the  prariotu  ch»(ic«r.     I'ur  Uio  mora  rtceaX  ioTtiitiigttiiuiu  in  the  DudA  •tM*ll*%A|is  mml 
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Bat  from  another  quarter  came  a  yet  more  striking  indication 
of  this  same  evolution.    As  far  back  as  the  year  1829  there  were 
discovered,  in  the  Lake  of  Zurich,  piles  and  other  antiquities  indi- 
cating n  former  existence  of  human  dwelliu^,  stundiug  in  the 
,ter  at  some  distance  from  the  shore ;  but  the  usual  mixture  of 
ihoughtlessness  and  dread  of  new  ideas  seems  to  have  prevailed, 
d  nothing  was  done  until  about  1S53,  when  new  discoveries  of 
same  kind  were  followed  up  vigorously,  and  such  men  as  Ruti- 
leyer,  Keller,  and  Troyon  showed  not  only  in  the  Lake  of  Zurich, 
in  many  other  lakes  in  Switzerland,  remains  of  former  habi- 
tioris,  and,  in  the  midst  of  these,  great  numbers  of  relicff,  exhibit- 
g  the  grade  of  civilization  which  those  lake-dwellers  had  attained. 
Here,  too,  were  accumulated  proofs  of  the  upward  tendency  of 
e  human  race.    Implements  of  polished  stone,  bone,  leather,  pot- 
ry  of  various  grades,  woven  cloth,  bones  of  several  kinds  of 
omestic  animals,  various  sorts  of  grain,  bread  which  had  been 
reserved  by  charring,  and  a  multitude  of  evidences  of  progress  , 
found  among  the  earlier,  ruder  relics  of  civilization,  showed  j 
more  strongly  that  man  had  arrived  here  at  yet  a  higher  stage 
lian  his  predecessor  of  the  drift,  cave,  and  shell-heap  periods,  and 
ad  gone  on  from  better  to  better. 
Very  striking  evidences  of  this  upward  tendency  wore  found 
eftch  class  of  implements :  as  by  comparing  the  chipped  flint 
•  '-Tits  of  the  lower  and  earlier  strata  in  the  cave  period  with 
t  the  latter  and  upper  strata  we  saw  progress,  so,  in  each  of 
e  periods  of  polished  stone,  bronze,  and  iron,  we  see  a  steady 
rogress  from  rude  to  perfected  implements ;  especially  is  this 
e  in  the  remains  of  the  various  lake-dwellings,  for  among  these 
n  be  traced  out  constant  improvements  in  means  of  subsistence 
nd  in  ways  of  living. 

Incidentally,  too,  a  fact — at  first  sight  of  small  account,  but 
n  reflection  exceedingly  important — was  revealed.  The  earlier 
ronzo  implements  were  frequently  found  to  imitate  in  various 
or  respects  implements  of  stone ;  in  other  words,  forms  were 
t  first  given  to  bronze  implements  natural  in  working  stone,  but 
ot  natural  in  working  bronze.  This  showed  the  direction  of  the 
evelopment — that  it  was  upward  from  stone  to  bronze,  not  down- 

[Jo/d  Dmirkins,  Ear1;r  U sn  in  nritnio,  pp,  803,  804.  For  these  CTidcncCfl  of  advaDoed  ctvili- 
uUao  in  the  shell-bcapd,  sco  MorlUlct,  p.  498.  Uc,  like  MLisod,  uiySf  dmt  onl;  the  bones 
( wtro  found ;  but  cr^rnpuro  D&wkins,  p.  305.  For  the  tert  full  Hat  of  tlicfte  dia- 
rtth  their  bearing  on  each  other,  see  Mortiltot,  p.  409.  Xa  to  those  in  Scandino- 
limoountrii^ff,  sco  NiUson,  Tlic  PriiniUvo  lubabit&nta  of  Soanilinavin,  thitd  edition,  wilU 
IntroductluD  bj  Lubbock,  Londun,  186S  ;  also  the  Prc-History  of  iho  North,  by  WorwB<«, 
lEu>:Uah  Imnalalion,  I-on-lon,  1880.  For  sheU-moimd*  and  their  contents  in  ti 
t^eninnula,  voc  t'Art.iiltiftL'*4  grcatrr  irork  alrcJidj  cited.  For  ffummarf  of  eucU  •. 
Uiroughout  the  world,  see  Ifortillot,  Lo  rrdhistoriquc,  pp.  497  «t  9eq, 
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ward  from  bronze  to  stone  ;   that  it  was  progress  rather  tlac 

decline. 

These  investigations  were  supplemented  by  8im.ilar  reseitrclie* 
elsewhere.     In  many  other  parts  of  the  world  it  v  'lAt 

lake-dwcUera  had  existed  in  different  grades  of  ci  :  ,  (-yi 

all  within  a  certain  range,  intermediate  between  th©  cave-dwdlenl 
and  the  historic  period.    To  explain  this  epoch  of  the  lak* 
ers  history  came  in  with  the  account  given  by  Uerodotau 
Lake-dwellings  on  Lake  Prasias,  which  gave  protection  from  th« 
armies  of  Persi.a.    Still  more  importAnt,  Comparative  EthnoigTB|^T 
showed  that  to-day,  in  various  parts  of  the  world,  Gspei*ially  in  I 
New  Guinea  and  West  Africa,  races  of  men  are  living  in  lake- 
dwellings  built  upon  piles,  and  with  a  range  of  implements  and  [ 
weapons  strikipgly  like  many  of  those  discovered  in  these  ancient ] 
lake  deposits  of  Switzerland. 

In  Great  Britain,  France,  Germany,  ItAly,  Ireland,  Scotland.  I 
and  other  countries,  remains  of  a  differtmt  sort  were  alBO  found  J 
throwing  light  on  this  progress.    The  cr  -r,  mc 

and  the  like,  though  some  of  them  imu ...  of  weakerl 

tribes  pressed  upon  by  stronger,  show,  as  a  rule,  the  same  upward 
tendency. 

At  a  very  early  period  in  the  history  of  these  discoveriea,  Tari-^ 
ous  attempts  were  maxle,  in  th©  supposed  interest  of  Scriptore^l 
break  the  force  of  such  evidences  of  the  progress  and  dorelc 
_ment  of  the  human  race  from  lower  to  higher.    Out  of  all  ttel 
rlier  efforts  two  may  be  taken  as  fairly  typical,  for  thoy  exhibit] 
the  opposition  as  developed  under  two  different  schooV 
ogy,each  working  in  its  own  way.    The  first  of  the?*'  ^'^ 
ingenuity  and  Inaruiug,  and  is  presente<l  by  Mr.  f^ 
book,  published  in  1875,  entitled  The  Recent  Origin  -. 
In  this  he  grapples  first  of  all  with  the  difficult it«  pr- 
the  early  date  of  Egyptian  civilization,  and  the  1 
argument  is  the  statement  made  by  an  eminent  Eg}  ^  .  - .   «.^t,  at  ^  j 
period  before  modem  archaDological  discoveries  were  well  nnder- 
tood,  that  "  Egypt  laughs  the  idea  of  a  rude  stone  agi^  a  polished  ] 
tone  age,  a  bronze  age,  an  iron  age,  to  scorn," 

Mr.  SouthalVs  method  was  substantially  that  of  the  late  excel- 
lent Mr.  Gosso  in  geology.  Mr.  Goss*;,  as  the  reader  '  '^^ 
chapters  may  remember,  felt  obliged,  in  the  «up]>n!w*d  of 

Genesis,  to  insist  that  the  only  safety  was  in  tot,  nil 

thousand  years  r        "  :^  Almighty,  for  some  In  "  >», 

in  a  moment,  sei  .l  pouring  very  near  ti  '  i» 

j)ouring  now;  laid  the  various  strata,  and  Bprinkloii  the  fossils 
through  them  like  plums  through  a  pudding-  —■»'"<  »' 
grooves  upon  the  rocks,  and  did  the  vast  mu 
and  great,  in  all  parts  of  the  world,  required  to  d<dude  g^« 
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of  modem  timea  into  the  conviction  that  all  these  things  were  the 
result  of  a  steady  progress  through  long  epochs.  On  a  similar 
*n,  Mr.  Southall  proposed,  at  the  very  beginning  of  his  book,  as 
solution  of  the  problem,  the  declaration  that  Kgypt,  with 
high  civilization  in  the  time  of  Mena,  with  its  races,  classes, 
^stitutions,  arrangements,  language,  monuments — all  indicating 
evolution  through  a  vast  previous  history — was  a  sudden  crea- 
>n  which  came  fully  made  from  the  hands  of  the  Creator.  To 
his  own  words,  *'  The  Eg3''ptians  had  no  stone  age^  and  were 
horn  civilized." 

There  is  an  old  story  that  once  on  a  time  a  certain  jovial  King 
of  France,  making  a  progress  through  his  kingdom,  wa;s  received 
at  the  gates  of  a  provincial  town  by  the  mayor's  deputy,  who 
began  his  speech  on  this  wise :  "  May  it  please  your  Majesty,  there 
are  just  thirteen  reasons  why  his  honor  the  mayor  can  not  be 
present  to  welcome  you  this  morning.  The  first  of  these  reasons  is 
liat  he  is  dead."  On  this  the  king  graciously  declared  that  this 
reason  was  sufficient,  and  that  he  would  not  trouble  the 
&r'8  deputy  for  the  twelve  others, 
with  Mr.  SouthalFs  argument:  one  simple  result  of  scien- 
5c  research  out  of  many  is  all  that  it  is  needful  to  state,  and  this 
;it  in  these  later  years  we  have  a  new  and  convincing  e%n- 
tj  of  the  existence  of  prehistoric  man  in  Egypt  in  his  earliest, 
idest  beginnings — the  very  same  evidence  which  we  find  in  all 
kher  parts  of  the  world  which  have  been  carefully  examined, 
jis  evidence  consists  of  stone  implements  which  have  been  found 
Egyi^t  in  such  forms,  at  such  points,  and  in  such  positions  that 
rhen  studied  in  connection  with  those  found  in  all  other  parts  of 
10  world,  from  New  Jersey  to  California,  from  Frant^e  t<:>  India, 
ttd  from  England  to  the  Andaman  Islands,  they  force  upon  ua 
the  conviction  that  civilization  in  Egypt,  as  in  all  other  parts  of 
the  world,  was  developed  by  the  same  slow  process  of  evolution 
om  the  rudest  beginnings. 
It  is  true  that  men  learned  in  Egyptology  had  discouraged 
lie  idea  of  an  earlier  stone  age  in  Egypt,  and  that  among  tliese 
were  Lopsius  and  Brugsch;  but  these  men  wore  not  trained 
in  prehistoric  archeology;  their  devotion  to  the  study  of  the 
monuments  of  Egyptian  civilization  had  evidently  drawn  them 
away  from  sympathy,  and  indeed  from  acquaintance  with  the 
work  of  men  like  Boucher  de  Perthes,  Lartet,  Nilsson,  Troyon, 
and  Dawkins.  But  a  new  era  was  beginning:  in  1807  Worsaae 
"'  <1  attention  to  the  prehistoric  implements  found  on  the  bor- 
>of  Egypt;  two  years  later  ^Vrcelin  discussed  such  stone  im- 
plements found  beneath  the  soil  of  Sakkara  and  Ghizeh,  the 
ery  focus  of  the  earliest  Egyptian  ci\nlization ;  in  the  same  year 
sy  and  Lenormant  found  such  implcmouts  washed  out  from 
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the  tlrpths  higher  up  the  Nile  at  Thebes,  near  11. 

kings;  and  in  the  following  year  they  exhibited  ni;  . ^  . 

meats  found  at  various  other  places.     Coupled  with  these  <liaxx>v- 
eries  was  the  fact  that  Horner  and  Linant  found  a  copp*  > 
at  twenty-four  feet  and  pottery  at  sixty  feet  below  the  t 
In  1872  Dr.  Reil,  director  of  the  baths  at  Helouan*  near  Csint, 
discovered  implements  of  chipped  flint;  and  in  1877  "" 
Brown  ma^ie  similar  discoveries  in  that  region.     In   J 
Fraas,  summing  up  the  question,  showed  that  the  stone  implth  j 
ments  were  mainly  such  as  are  found  in  the  prehisttjric  depoctsj 
of  other  countries,  and  tliat  Zittel,  ha\'ing  found  them  in  tins] 
Libyan  Beaert,  far  from  the  oases,  there  was  reason  to  Hoppose 
that  these  implements  were  used  before  the  region  became  a  des- 
ert and  before  Egypt  was  civilized.    Two  years  later  Dr.  Mook, 
of  Wurzburg,  published  a  work  giving  the  results  of  hid  investi- 
gations with  careful  drawings  of  the  rude  stone  impl^^r"^-^'^-^  'Un- 
covered by  him  in  the  upper  Nile  Valley,  and  it  was  e\  lU, 
while  some  of  these  implements  differed  slightly  from  i  <  r^ 
known,  the  great  mass  of  them  were  of  the  character  ^ . 
in  the  prehistoric  deposits  of  other  parts  of  the  world. 

A  yet  more  important  contribution  io  this  moss  of  facts  ■ 
made  by  Prof.  Henry  Haynes,  of  Boston,  who  in  the  winter  of 
1877  and  1878  began  a  very  thorough  investigation  of  the  Bubjecly| 
and  discovered,  a  few  miles  east  of  Cairo,  many  flint  ir     ' 
The  significance  of  Haynes's  discoveries  was  twofold :  i 
wore,  among  these,  stone  axes  like  those  found  in  the  l^Tench] 
drift-beds  of  St,  Acheul,  showing  that  the  men  who  made  these  iaj 
Egypt  were  passing  through  the  same  phase  of  savas^fry  as  tltat 
of  Quaternary  Franco ;  secondly,  he  found  a  work  ik- 
ing these  implements,  proving  that  these  flint  inli'.^  ; »»'re' 

not  brought  into  Egypt  by  invaders,  but  made  to  meet  the  nrce«* 
sities  of  the  country.     From  this  first  field  Prof.  \\  •  rtnl  to  J 

Helouan,  north  of  Cairo,  and  there  found,  as  Dr.  i.  i  done 

various  worked  flints,  some  of  them  like  those  discoven^d  by  IL^ 
Riviere  in  the  caves  of  southern  Franco;  t^ 
Nile  to  Luxor,  the  site  of  ancient  Thebes,  bf- 
in  the  Tertiary  limestone  hills,  and  found  multitudes  of  chi|i{ 
et<me  implements,  some  of  them,  indeed,  of  original  f  I'Ul' 

most  of  forms  common  in  other  parts  of  the  worlil  nv  >ar 

circumstances,  some  of  the  chipped  stone   axes  »  .•miiafi 

closely  to  those  found  in  the  drift-beds  of  n^^"*^    ' " 

Nothing  in  its  way  can  be  more  |>erfect  t  \  ronnf 

graph  in  which  Prof,  Haynes  records  these  r- 
photographs  of  these  chipped  flint  impleme"*- 
that,  long  agoe  before  the  earliest  |>eriod  of 
of  which  the  monumeuts  of  the  flrst  dyma>tiui  givt»  us  mu^ 
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cind  in  the  Nile  Valley  was  going  through  the  same  slow 
Irogre^is  from  tlie  period  when^  standing  just  above  the  brutes,  he 
lefoaded  lumself  with  iraijlomenta  of  ruduly  chipped  stone. 

But  in  1B81  came  discoveries  which  settled  the  question  en- 
tirely. In  that  year  General  Pitt-Rivers,  a  Fellow  of  the  Royal 
Society  and  President  of  the  Anthropological  Institute,  and  J.  F. 
Campbell,  Fellow  of  the  Royal  Geographical  Society  of  England, 
^und  implements  not  only  in  alluvial  deposits,  associated  with 
le  bones  of  the  zebra,  hyena,  and  other  animals  which  have  since 
Btreated  farther  south,  but,  at  Djebel  Assas,  near  Thebes,  they 
tound  implements  of  chipped  flint  in  the  hard,  stratified  gravel, 
from  six  and  a  half  to  ten  feet  below  the  stirfaco  ;  relics  evidently, 
Mr.  Campbell  says,  "beyond  calculation  older  than  the  oldest 
Cgyptian  temples  and  tombs."  They  certainly  proved  that  Egyp- 
iau  civilization  had  not  issued  in  its  completeness,  and  all  at  once, 
from  the  hand  of  the  Creator  in  the  time  of  Menes.  Thus  was 
idetl  the  contention  of  Mr.  Southall, 

Still  another  attack  upon  the  new  scientific  conclusions  came 
torn  France,  when  in  1883  the  Abbd  Hamard,  Priest  of  the  Ora- 
Dry,  published  his  Ago  of  Stone  and  Primitive  Mam  Ho  had 
an  esjiecially  stirred  up  by  the  arrangement  of  prehistoric  im- 
's  by  periods  at  the  Paris  Exposition  of  1878;  he  bitterly 
lis  of  all  these  as  having  an  anti-Christian  tendency,  and 
uls  at  science  as  "  the  idol  of  the  day."  He  attacks  Mortillet,  one 
\i  the  loaders  in  French  archaeology,  with  a  great  display  of  con- 
Bmpt ;  speaks  of  the  "venom  "  in  books  on  prehistoric  man  gen- 
illy;  complains  that  the  Church  is  too  mild  and  gentle  with 
ich  monstrous  doctrines ;  bewails  the  concessions  made  to  science 
by  some  eminent  preachers,  and  foretells  his  own  martydom  at 
lie  hands  of  men  of  science. 

Efforts  like  these  accomplished  little,  and  a  more  legitimate 
ttempt  was  made  to  resist  the  conclusions  of  archaeology  in 
pt  by  fchowing  that  knives  of  stone  were  used  in  obedience  to 
Bred  ritual  in  Egypt  for  embalming  and  in  Judea  for  circum- 
cision, and  that  these  flint  knives  might  have  had  this  later  origin. 
\  the  argument  against  this  view  was  triple:  First,  as  we  have 
!l,  not  only  stone  knives,  but  axes  and  other  implements  of 
>ne  similar  to  those  of  a  prehistoric  period  in  western  Europe 
1;  secondly,  these  implements  were  discovered  in 
i  drift  of  a  period  evidently  far  earlier  than  that  of 
lenes;  and,  thirdly,  the  use  of  stone  implements  in  Egyptian  and 
sh  Bucrod  fimctions,  so  far  from  weakening  the  force  of  the 
lents  for  the  long  and  slow  development  of  Egyptian  civil i- 
aation  from  the  men  who  u«ed  rude  flint  implements  to  the  men 
who  built  and  adorned  the  great  temples  of  the  early  dynasties,  is 
ntally  an  argument  in  favor  of  that  long  evolution.    A  study  of 


590 


THE  POPULAR  SCIENCE  MONTHLY. 


comparative  ethnology  has  made  it  clear  that  tho  sacred  store 
knives  and  implements  of  the  Egyptian  and  Jewish  priestly  ritual 
were  natural  survivals  of  that  previous  period.  For  sacrilicia]  or 
ritual  purposes,  the  knife  of  stone  was  considered  more  sacred 
than  the  knife  of  bronze  or  iron,  simply  because  it  was  ancient; 
st  as  to-day  in  India,  Brahman  priests  kindle  the  8a<;red  fire,  not 
^T(rith  matches  or  flint  and  steel,  but  by  a  process  found  in  the 
earliest,  lowest  stages  of  human  culture — by  violently  boring  a 
pointed  stick  into  another  piece  of  wood  imtil  a  spark  comes ;  and 
just  as  to-day,  in  Europe  and  America,  the  architecture  of  tie 
middle  ages  survives  as  a  special  religious  form  in  the  erection 
of  our  most  recent  churches,  and  to  such  an  extent  that  thousands 
on  thousands  of  us  feel  that  we  can  not  worship  fitly  unless  in  the 
midst  of  windows,  decorations,  vessels,  implements,  vestments,  and 
ornanienta,  no  longer  used  elsewhere,  but  which  have  survived  in 
sundry  branches  of  the  Christian  Church,  and  derived  a  special 
sanctity  from  the  fact  that  they  are  of  ancient  origin. 

Taking,  then,  the  whole  mass  of  testimony  together,  even 
though  a  plausible  or  very  strong  argument  against  single  evi- 
dences may  be  made  here  and  there,  the  force  of  its  combined  mass 
remains,  and  leaves  both  the  vast  antiquity  of  man  and  the  evolu- 
tion of  civilization  from  its  lowest  to  its  highest  forms,  as  proved 
by  the  prehistoric  remains  of  Egypt  and  so  many  other  countries 
in  all  parts  of  the  world,  beyond  a  reasonable  doubt.* 


•  For  Mr.  Soutball's  vievtB,  see  hb  Recent  Origin  of  Man,  p.  20,  and  elsewhere.    For  Mi. 
Gof>9e*fl  vicw!),  poc  \\\A  Ompliftio!!  fis  cited  in  the  cliaptcr  on  Geology  in  Ihifl  »eric«.    For  t 
summary  of  tho  work  of  Arcclin,  Hainr,  Lcnomiftnt,  Hichard,  Lubbodc,  Hook,  and  ^&Toe^ 
80C  Mortillct,  Lo  Frehlstorique,  pandm.    Aa  to  ZittoPs  discovery,  (ico  Oscar  TnMs^s  Aus  dco 
Orient,  StuU<;art,  187S.     Aa  to  the  striking  similarities  of  the  9tonc  impIemciiLi  found  in 
E;:ypt  with  those  fouad  in  the  drift  and  bone  caves,  fee  Mock's  ilonograph,  Wuribarp, 
18S0,  cited  jn  the  last  chapter  of  thi«  series,  espeeially  Plates  IX,  XI,  XIL     For  eren  mot* 
striking  reproductioDB  of  pbotographs  showing  this  remarkable  similarity  between  EfCl*^^ 
and  European  chipped  etono  rcmaina,  see  H.  W.  Haynee,  PaliiM>lithic  Impleroenta  ta  Cppff 
Egypt,  Boeton,  ISUl.    Sec  also  Evan«,  Ancient  Stone  Implements,  cliap.  t,^pp.  6,  9, 44. 
102,  310,  829.     As  to  Btone  implements  UHed  by  priests  of  Jehovah,  priests  of  Baal,priefU 
of  Uoloeh,  and  priests  of  Odin,  as  roHgtous  survivals,  see  Cartailhac,  as  above,  9  and  V, 
ftUo  Lartet  in  Dc  Luynea,  Expedition  to  the  Dead  Sea;  also  Nilsson,  Priaiitirc  Inbabil- 
mnU  of  Scandinavia,  pp.  00,  97.     For  tho  dUcovcrica  bv  Fitt-Rivcrs,  see  the  Jourrtal  of  tht 
Anthropolopcnl   Infititnte  of  Grcjtt  Britain  and   Ireland  for  1881,  vol.  li,  pp.  SSSifarf.; 
and  for  Campbell's  decision  regardinj;;  them,  see  ibid.,  pp.  396,  807.     For  facts  Buiiimcd  up 
in  the  words,  "  It  is  most  probable  thai  Egypt  at  a  remote  period  passed  b'ke  msaj 
Other  countries  throuph  its  stone  period,"  see  Bilton  Price,  F.  S.  A.,  F.  G.  S.,  paper  in  the 
Juurnal  of  the  Aruhwolugical  Institute  of  Great  Britain  and  Ireland  fur  1884,  p.  CO,   Sptd- 
mens  of  palirolithic  implements  from  Egypt — knives,  arrow-heads,  spearheads.  Oakea,  iwi 
the  like,  both  of  peculiar  and  ordinary  forms — may  be  seen  in  various  museums,  but  espe«d 
cially  in  that  of  Prof.  Hayncs,  of  Boston.     Sumc  interesting  light  is  also  iliroim  into  tiial 
subject  by  the  specimens  obtained  by  General  Wilson  and  deposited  in  the  Smithwnisa  !»■ 
stltution  at  Wusiiington.     For  the  Abb^  llamard's  attack,  see  Ida  L'A^  de  la  Pierre  m 
rOomme  Frimitif,  Paris,  1668— specially  bU  profaca. 
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COMMON  SENSE   APPLIED   TO  THE  TARIEF 
QUESTION. 

Bt   EDWARD  ATKINSON. 


W'E  are  at  the  parting  of  the  ways."  Any  one  who  takes  the 
ground  that  the  main  object  which  should  be  kept  in  view 
placing  taxes  upon  foreign  imports  may  rightly  be  an  attempt 
establish  any  and  every  branch  of  industry,  great  and  small, 
ithont  regarding  the  xise  to  which  imports  aro  to  bo  put,  and 
ithout  any  consideration  of  the  temporary  obstruction  to  other 
ranches  of  industry  which  must  follow  any  interference  with 
le  natural  course  of  trade,  may  take  his  own  way;  he  will  have 
^o  further  interest  in  this  essay.  Such  men  may  separate  them- 
Blves  under  the  guidance  of  their  chosen  loaders,  for  such  influ- 
ence upon  the  question  of  taxation  as  they  may  be  capable  of  ex- 
erting. Their  position  is  a  very  plain  one,  and  it  has  been  rightly 
imed  by  its  chief  exponent,  the  chairman  of  the  Committee  of 
''ays  an<i  Moans,  the  method  of  "protection  wiih  incidenial  rev- 
enue,"  May  it  not  be  held  that  this  method  is  inconsistent  with 
i©  public  welfare  and  tliat  it  is  contrary  U^  the  very  principle  of 
%w  which  has  been  established  by  the  Supreme  Court  of  the 
Inited  States  in  the  case  of  the  Loan  Association  t;^.  Topeka? 
In  this  case,  Justice  Miller,  on  behalf  of  the  court,  stated  this 
fundamental  principle  of  law  as  follows:  **  To  lay  with  one  hand 
the  power  of  the  Government  on  the  property  of  the  citizen,  and 
with  the  other  bestow  it  on  favored  individuals  to  aid  private 
indertakings,  and  to  build  up  private  enterprises,  is  none  the  leas 
h)bbery  because  it  is  done  under  the  forms  of  law  and  is  called 
ixation.  This  is  not  legislation ;  it  is  a  decree  under  legislative 
irms.  .  .  .  Beyond  a  cavil  there  can  be  no  lawful  tax  which  is 
lot  laid  for  a  public  purpose." 

I  think  it  must  be  dear  to  every  xmprejudiced  mind  that  the 
leory  of  Mr.  McKinley,  of  **  protection  with  incidental  revenue^" 
in  fact  forbidden  by  this  dictum  of  the  Supreme  Court.  It  can 
be  justified  by  a  legal  subterfuge,  to  wit,  that  a  public  pur- 
or  necessity  exists  which  justifies  doing  away  with  the 
teventie  duty  on  sugar,  thereby  depriving  the  Government  of  all 
Revenue  from  that  source,  and  continuing  to  tax  the  people  in 
>rdor  to  pay  a  bounty  to  the  sugar-planters.  The  bounty  to 
jgar-planters  must  be  justifie<l,  if  justified  at  all,  upon  the 
round  that  public  necessity  requires  the  production  of  sugar 
rithin  the  limits  of  our  own  country,  although  sugar  can  be 
procured  at  less  cost  in  exchange  for  wheat,  cotton,  and  oil.    If 


TEE  POPULAR  SCIENCE  MONTHLY. 


59a 

not  so  justified,  the  tax  from  wliich  the  bounty  is  to  be  *'  bestowed* 
\x\iO\x  private  individuals  to  aid  private  enterprises  becomes  none 
^tlie  less  robbery  because  it  is  done  under  the  forms  of  law,  and  id 
called  taxation." 

Tliis  proposition  brings  the  effect  of  this  theory  of  protection 
directly  into  view;  one  may  well  ask  why  the  same  method 
should  not  be  adopted  to  promote  other  branches  of  industry. 
It  is  admittedly  more  important  that  this  country  should  make 
its  own  iron  than  that  it  should  make  its  own  sugar,  and  tLe 
heavy  duties  on  iron  and  steel  have  been  justified  upon  the 
ground  that  it  is  for  the  public  interest  to  make  this  counti}' 
independent  of  all  others  in  the  production  of  iron.  It  is  now 
independent,  whether  we  will  or  no;  we  are  consuming  thirty-five 
to  forty  per  cent  of  the  iron  of  the  world  and  no  other  country 
could  possibly  supply  us.  On  the  plea  that  this  branch  of  industry 
should  be  sustained,  the  consumers  of  iron  and  steel  in  this  coun- 
try have  paid  a  sum  in  excess  of  the  price  paid  by  the  consumew 
who  have  been  supplied  by  Great  Britain  and  Germany,  rangring 
from  $50,000,000  to  880,000,000  a  year  for  the  last  ten  years.  The 
excess  of  price  has  not  been  paid  over  to  the  workmen  by  the 
owners  of  the  mines  and  works,  it  has  been  bestowed  upon  private 
individuals  to  aid  private  enterprises.  One  has  only  to  examine 
the  average  wages  of  the  workmen  in  the  iron  mines  and  works 
of  this  country  to  be  convinced  that  they  are  much  less  than  the 
wages  of  those  who  are  engaged  in  the  conversion  of  crude  iron 
and  steel  into  machinery,  tools,  beams,  bars,  and  other  forms  for 
use.  If  it  were  proposed  to  remit  all  duties  upon  iron  and  steel, 
and  to  pay  a  bounty  to  the  producers  of  these  crude  metals,  eqnal 
to  the  excess  of  price  which  we  have  paid  for  the  last  ten  yean-, 
would  not  that  bring  the  case  directly  under  the  law  as  laid  dowa 
by  Justice  Miller  ?  If  under  such  circumstances  it  would  come 
direotly  under  the  law,  why  does  not  the  case  come  indirectly  under 
the  law,  provided  a  case  could  be  made  up  to  test  the  question  in 
court  ?  It  might  be  difficult,  as  a  matter  of  practice,  to  bring  the 
case  into  court,  but  I  am  inclined  to  think  that  if  this  policy  of 
protection  with  incidental  revenue  were  to  be  forced  into  effect  by 
the  votes  of  a  temporary  majority  of  the  Congress  of  the  United 
States,  a  way  might  be  found  to  bring  this  subject  before  the  Su- 
preme Court  and  to  abate  this  evil  by  a  decision  of  the  court, 
Tliat  is  the  way  by  which  many  of  the  abuses  of  the  taxing  power 
have  been  prevented,  but  the  remedy  can  be  more  easily  applied 
through  legislation.  The  present  tax  upon  the  import  of  tan  I 
plates  is  purely  a  revenue  measure,  because  no  one  makee  such 
plates  in  this  country.  The  object  of  raising  this  tax  to  twice  the  J 
rate  now  levied  is  that  **  a  bounty  may  be  bestowed  upon  private 
individuals  in  order  to  aid  them  in  the  private  enterprise"  of 


WOMMOIf  SEXSE  AND    THE  TARIFF  QUESTION.    595 


ting  tin  plates.  The  income  of  the  tax  has  been  aslced  for  tliis 
se — it  has  been  granted  by  the  majority  of  the  Committee 
Tays  and  Means  for  this  purpose — it  is  consistent  with  the  so- 
iled principle  of  protection  with  incidental  revenue,  and  not  a 
Swho  has  voted  for  this  measure  in  the  House  of  Represcnta- 
can  deny  that,  under  the  ruling  of  the  Supreme  Court,  this 
lod  "  IS  not  legislation ;  it  is  a  decree  under  legislative  forms, 
is  none  the  less  robbery  because  it  is  calletl  taxation." 
)n  the  other  hand,  almost  all  the  advocates  of  the  theory  of 
ection  according  to  the  principles  of  its  founders — viz.,  tem- 
ry  support  during  the  period  of  the  infancy  of  any  art — may 
"be  ready  to  join  with  the  reasonable  advocates  of  freer  trade 
in  coming  to  an  agreement  upon  a  measure  which  wouhl  be  con- 
jijitent  with  existing  conditions,  and  also  consistent  with  common 
wnse.  All  admit,  as  Sir  Robert  Peel  did,  that  we  can  not  apply 
the  absolute  theory  of  free  trade  at  the  present  time.  But  we  can 
lay  aside  our  prejudices;  we  can  treat  the  whole  subject  in  a 
judicial  way ;  we  can  adopt  a  measure  of  tariff  reform  which 
diall  lead  in  due  season  to  such  free  trade  as  may  be  consistent 
rith  the  necessity  of  deriving  a  revenue  from  duties  upon  im- 
ports, the  subjects  of  taxation  being  selected  with  a  view  to  the 
tawtburden  upon  consumers. 

I^^Te  may  now  take  up  the  right  method  of  bringing  an  agreo- 
tnent  on  method  into  practice  and  thereby  giving  the  necessary 
injection  to  our  legislators,  who  are  all  seeking  for  guidance 
^fcng  their  constituents.  How  can  we  expect  legislators  to 
^■Re  good  laws  if  their  constituents  do  not  themselves  know 
Bftt  kind  of  laws  they  want  ? 

When  this  subject  is  thus  approached  in  a  judicial  way,  there 
ire  two  lines  of  preliminary  research  and  two  sets  of  facts  of 
vrhich  full  cognizance  must  be  taken  : 

The  home  market  of  this  country  rests  for  its  development, 
j|fcfitability  and  its  profit,  upon  the  prosperity  of  the  great  mass 
^phe  consumers  of  this  country  who  are  working  people  busily 
!)CCupied  for  gain  in  all  the  arts  of  life  ;  of  whom  a  vast  majority 
lire  ** working  people"  even  in  the  narrow  sense  in  which  that 
term  is  commonly  used.  The  census  of  occupations  of  those  who 
^re  engaged  in  gainful  pursuits  is  doubtless  about  as  accurate  as 
enumeration  of  the  population  itself.  Those  who  are  thus 
ipied  for  gain  and  who  do  all  the  work  of  production  and  dis- 
bution,  and  who  enjoy  greater  or  less  abundance  in  their  oon- 
iption  according  to  their  larger  or  lesser  share  of  the  joint 
lal  pro<luct,  number  one  in  three  of  the  whole  population,  dis- 
rding  fractiouB,  They  are  listed  under  different  hea4ls,  viz. — 
general  classes,  and  a  great  many  sub-classes  under  each  of 
ifce  general  heads.  The  proportions  under  the  four  general  classes 
Tou  xxzrn, — 43 
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havG  not  varied  much  for  several  decodes.    AocordiixK 

BUS  of  1H»0,  the  tot^l  number  of  all  who  were  occupi' 

was  17,400,000  out  of  60,uC»0,000.    (I  will  omit  fractions  in  do 

with  these  figures.)    A  little  over  twenty-throe  per  c^ni,  numl 

ing  about  4,iXH),(X)(),  were  occupied  in  professional  and  per 

service.    There  can,  of  course,  be  no  direct  foreign  comp«t 

with  this  class  through  the  import  of  products.    Ten  and 

tenths  per  cent,  numbering  a  little  over  1,80(>,UA)^  were  occ^ipi^j  hi 

trade  and  transportation ;  there  can  be  no  import  of  ft 

nets  to  compete  with  this  class ;  it  matters  not  to  Iheui  .* . 

move  or  what  they  may  deal  in-    Forty-four  per  cent,  nui 

a  little  over  7 ,600,0fH3,  were  occupied  in  agriculture  as  f 

farm  laborers,  fruit  cultivators,  shepherds,  and  the  .... 

lastly,  twenty -two  per  cent,  numbering  a  little  over  ^. 

were  occupied  in  the  manufacturing  and  mechai  '  \^ 

mining.    All  who  could  or  can  be  subjected  to  any 

direction  of  their  industry  by  alterations  in  the  t^iriff  policy  \ 

this  country  are  substantially  included  in  the  two  latter  rlattro 

i.  a,  in  agriculture  and  manufactures. 

According  to  the  valuation  of  the  producta  of  agricultnrej 
which  was  carefully  revised  by  the  Department  of  Agrictdtar 
after  the  census  had  been  taken,  the  total  value  of  th<*  pmdtic 
of  this  great  body  of  farmers  and  farm  laborers,  ; 
r,(X»0,000,  was  a  little  under  $4,000*000,000;  that  frtwt  oi    .^i.-  yl^A^ 
uct  which  consisted  of  sugar,  tobacco,  hemp,  flax,  wool,  fruitAj 
and  the  like,  or  of  any  other  articles  which  could  be  in  any  part 
imported  from  abroad,  came  to  less  than  $200,000,000 — or 
than  five  per  cent  of  the  total.     It  follows  that  not  etxc 
350,000  to  400,000  of  all  who  were  occupied  in  agricui' 
be  subjected  to  any  adverse  influence  by  changen  in  :...    -^riffgi 
even  if  a  larger  proportion  of  these  necessary  articles  were  iffi-H 
ported  free  of  duty  than  had  been  \\  1  while  snbject  tx)daty;] 

this  estimate  by  persons  being  ma*:-  o  to  the  relative  vn 

of  different  products. 

In  this  consideration  we  of  course  leave  out  the  Dominion^ 
Canada.    Owing  to  the  difference  in  climate  and  to  our  advantac«^ 
of  position,  there  is  a  considerable  exchange  of  products  of  ftgri^ 
culture  between  us  and  our  neighbors  in  Canaila ;  the  amount 
about  balance.    On  the  whole,  we  supply  Canada  with  a  rat 
larger  part  of  the  products  of  agriculture  than  they  can  suf 
to  us.    But  the  total  traffic  is  relatively  a  vt"-»-  <-»^-ti  »..», 
commerce,  and  may  be  wholly  set  aside,  es] 
cutes  both  of  \}\  i  and  of  freer  tn  ]•     i 

in  eustaiixing  rtn  .^  .    ,  .:y  among  th»>  ""» ^      •  ^^x  i .-- 

tinents,  especially  with  Canada. 

On  the  other  h&ud,  in  1880,  Mrentt^^a  |>ur  cent  of  the  v&lub ' 


}MMON  SENSE  AND   THE   TARIFF  QUESTION    595 


proiluct  of  agricxilture  found  its  home  market  only  by  sale  for 
rt  to  foreign  countries  ;  since  then  the  proportion  of  exports 
diminished ;  exports  now  range  from  ten  to  fifteen  per  cent  in 
'    lie  total  product  of  agriculture,  varying  with  the  rela- 
^  ;ly  and  demand.     It  therefore  follows  that  there  is  a 
vastly  greater  proportion  of  farmers  and  farm  laborers  whose 
irket  depends  upon  the  export  trade  than  there  are  of 

fe'  might  possibly  be  harmed  even  if,  througji  imports  of 
lign  articles  of  like  kind,  the  demand  for  tlieir  own  product 
e  reduced. 
When  we  take  up  the  fourth  class,  manufacturing  and  me- 
chanic arts  and  mining,  one's  judgment  may  vary  as  to  the  pro- 
portion whfwo  home  market  depends  upon  export  and  the  propor- 
tion whose  protluct  could  be  in  part  imported  from  a  foreign 
country.  In  a  rough  and  ready  way  it  may  be  said  that  about 
one  half  the  total  number  under  this  head  of  3,8CK»,000  were  me- 
chanics engage<l  in  building  trades  or  in  other  arts  which  can  not 
y>o  conducted  on  the  factory  principle,  and  which  can  not  be  inter- 
fered with  or  affected  to  their  detriment  by  any  import  from  any 
foreign  country,  but  may  be  greatly  benefited  by  the  removal  of 
es  from  the  materials  on  which  they  work. 
It  is  not  wort,h  while  at  this  time  to  enter  int<">  the  details  of  the 
classification  of  the  other  half  of  this  number.  Let  it  be  admitted 
that  there  are  about  1,900.000  to  2,00<),0t»0  people  more  or  less,  each 
of  whom  supports  two  others  who  are  occupied  distinctly  in  the 
manufacturing  and  mechanic  arts,  a  part  of  whose  work  may  be 
promoted  by  a  tariff,  and  a  part  of  whose  work  might  perhaps  be 
adversely  atfected  by  injudicious  or  revolutionary  changes  in  the 
ff  policy  of  the  country.  The  main  point  of  this  analysis  is 
call  attention  to  the  fact  that  at  least  eighty  per  cent,  and 
bably  more,  of  all  who  are  occupied  for  gain  in  this  country, 
ave  no  direct  interest  in  the  tariff  question  except  as  consumers ; 
e  the  remainder,  about  evenly  divided  between  producers  and 
sumers,  may  be  affected  more  or  less  by  changes  in  the  tariff 
m  to  their  benefit,  or  to  their  injury  by  injudicious  or  revo- 
ionary  changes. 

There  are  probably  twelve  to  fifteen  hundred  thousand  per- 
sons occupied  mainly  in  agriculture,  but  partly  in  the  mining, 
©echanic,  and  manufacturing  arts,  whose  home  market  depends 
t^ly  on  sales  for  export,  and  about  ten  to  twelve  hundred 
d  occupied  mainly  in  manufacturing  and  mining  but  in 
proportion  in  agriculture,  whose  product  would  be  in  ])art 
imported  if  all  duties  on  their  products  were  abated.    The  reduc- 
or  abatement  of  duties  on  imports  would  necessarily  promote 
oris,  but  how  much  imports  would  be  increased  or  diminished 
not  bo  determined  iintil  the  effect  of  the  removal  of  duties  on 
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crude  or  partly  manufactured  materiald  sb-''  ^ 
niostic  manufacturers  an  even  chance  to  coi 

If  it  be  admitted  that  the  number  of  personti  \rbo  ar« 
in  branches  of  agriculture,  in  manufactnres^  and  In  inir  ' 
home  market  depends  wholly  upon  sales  for  export  to  ■ 
tries,  exceeds  the  number  of  those  who  are  occupied  in  :: 
of  domestic  production  of  which  a  part  might  be  i:^  • 
other  conditions,  then  it  follows  of  necessity  that  th 
duties  upon  imports  has  been  or  is  to  give  a  differs 

domestic  industry  from  that  which  it  would  others 

By  such  a  course  we  do  not  add  anything  to  or  Uike  nwsy  aar- 
tliing  from  the  work  that  is  to  •  .  but  we  do  or  may  dimiih 

ish  the  value  of  the  domestic  pr-  :  rom  which  nil  wages  aid 

profits  are  alike  derived,  by  restricting  its  market,  thus  diminiflhi 
ing  both  general  wages  and  profits  in  th*  r»t  to  incx^ue 

them  in  specific  directions.    If  the  import  o.  ii  goods,  either 

crude  or  manufactured,  is  obstructed,  then  il  follows  of  neoe»- 
sity  that  the  export  of  the  products  of  the  farm  and  of  ^' 
mine  is  to  that  extent  obstructwl,  because  we  boy  oar  for* 
goods  in  exchange  for  food  that  we  can  not  consume,  for 
that  we  can  not  spin,  and  for  oil  that  we  can  not  burn.     *  hui, 
some  one  says, "  if  these  foreign   goods  were  ninntifnrtur^d  at 
home,  there  would  then  be  the  same  market  for  the  of 

the  farm,  the  mine,  and  the  forest,  witbin  the  limit  of  ou*  v.^^i.*iU7, 
that  now  exists  abroad."  That  view  of  the  matter  opens  a  very 
complex  question.  One  can  neither  a4imit  nor  ' 
because  we  have  no  experience  to  guide  us.  Ir,  ..  ...,,..,.. 
make  the  finished  goods  which  we  import  into  this  country,  the 
work  in  the  factories  in  which  they  would  be  ma"  11  giro 

employment  to  a  very  much  le^s  number  of  lab'  :  ;\n  aru 

engaged  in  the  product  of  wheat  and  cotton  which  wn  now  tx^i 
change  for  them.    The  home  market  which  would  be  eetablidied 
in  this  artificial  way  would  not  take  up  anything  like  thequan- 
tity  of  products  of  the  farm,  the  mine,  and  the  forest  that  \a  now 
exported. 

To  show  the  absurdity  of  this  conception,  I  can  not  do  Iteiter 
than  to  quote  from  Mr.  Butterworth's  late  epe*x:h.  Having  lai4 
down  his  base-line  principle  with  reference  to  the  ronsion  of  tbe 
tarifif,  viz.,  that  of  reduction,  he  says :  '^Otherwiw  wo  should  have 
five  gentlemen,  honoHkble  and  learned  gentlemen,  nrbiti  if 

fling  and  disarranging,  according  to  their  own  par^»'^  )\X 

ene<l  judgment,  the  more  than  fifty  thousand  indn  <  ty 

millions  of  "  ' 

dircKJtly  and 
with  all  the  nations  of  the  earth/' 

Ik  it  not  a  simple  absurdity  to  expitct  the  men  wUun 
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C*  ingress,  whose  capacity  or  whose  want  of  capacity  we  all 
low ;  many  of  whom  we  would  never  choose  to  manage  a  sin- 
^e  large  corporation,  bank,  or  other  commercial  enterprise — to 
I  able  to  choose  and  direct  the  occupations  of  this  people  ?  Are 
men  as  our  members  of  Congress  to  be  empowered  to  say  to 
txs.  This  branch  of  work  you  shall  do,  and  that  branch  of  work 
)n  ahaU  not  do  ?  What  an  absurdity !  As  if  the  people  were 
1)1  more  competent  than  any  Congress  that  ever  existed,  and  more 
^pable  of  managing  their  own  affairs  than  the  average  member. 
Again,  what  could  be  more  absurd  than  the  bugbear  which  is 
held  up  to  us,  of  a  community  which  would  be  exclusively  devoted 
to  agriculture,  as  the  penalty  for  doing  away  with  protection  to 
-V-*  **-  industry?  Such  a  community  never  existed  upon  this 
t  except  in  the  slave  States.  There,  owing  to  slavery,  we 
a  community  almost  wholly  devoted  to  agriculture,  and  this 
1  due  to  the  coercion  of  law  and  the  attempt  to  direct  and  con- 
trol the  labor  of  a  great  community  by  statute. 

The  first  pamphlet  ever  printed  by  the  writer,  on  Cheap  Cotton 
by  Free  Labor,  was  devoted  to  an  economic  review  of  the  slave  sys- 
tem of  labor.  In  that  and  in  other  articles  I  treated  the  system 
purely  from  the  economic  standpoint ;  I  ventured  to  predict  the 
changes  which  would  come  whenever  the  attempt  to  direct  the 
labor  of  the  community  by  the  force  of  slavery  should  be  removed. 
When  the  economic  history  of  the  present  generation  shall  be 
written,  it  will  give  a  picture  of  the  most  wonderful  industrial 
revolution  that  has  ever  been  witnessed,  and  it  will  do  away  for- 
^with  the  conception  that  infant  industries  require  even  tern- 
support  from  the  Government. 
Witness  the  conditions.  In  1865  the  people  of  the  Southern 
ites  were  subjectetl  not  only  to  a  revolution  of  institutions  but 
ideas.  A  considerable  part  of  the  most  effective  brain-power  of 
the  South  was  disfranchised  as  a  penalty  for  having  taken  part  in 
10  rebellion,  while  the  franchise  was  given  to  the  most  ignorant 
jrtion  of  the  community.  I  fully  justify  the  enfranchisement 
kthe  protection  of  the  ballot  was  necessary  to  the  black  citizens 
the  United  States — but  I  have  never  justified  the  disfranchise- 
ment The  result  was  as  bad  as  it  could  be.  We  all  know  the 
history  of  what  had  been  miscalled  "carpet-bag"  governments. 
They  were  not  "carpet-bag"  governments  in  any  single  State, 
80  far  as  I  can  find  out.  The  Northern  men  who  took  part  in  the 
readmission  of  the  Southern  States  brought  to  their  aid  the  best 
_oonstitutional  lawyers,  and  the  organic  laws  of  these  States  were 
>st  admirably  framed  and  carried  through  by  them.  It  was  in 
:;ific  legislation  under  those  organic  laws  that  the  abuses  hap- 
Bned ;  and,  so  far  as  I  can  learn,  there  was  not  one  single  in- 
or  not  one  single  law  called  into  existence  under  these 
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Conditions,  in  which  the 

em  boru  and  Southern  Im  ^ 

tare."    If,  then,  the  ignorant  blacks  were  led  to  pervert  ti 

that  was  impofied  upon  them,  they  were  not  led  thereto  (/j  ua 

Northern  "  carpet-baggers  " 

The  very  neces^tiea  of  society  made  it  necessary  that  thiis  ps- 
version  of  the  powers  of  government  sh  '  ^  '  ^^  stopped.  It  w« 
done;  and  the  old  colored  man  at  the  ■  in  Soath  Canjlin* 

explained  the  case  in  a  single  phrase  when  I  ii«kvd  hiin  why  the 
Republican  Governor  had  been  thrown  out  and  Wade  Hani^-tr'- 
elected  the  year  before ;  his  answer  was, "  Yer  can't  put  ig'nata: 
top  o*  'telligence  and  make  it  stay  dar."  It  mi^ht  b»?  wi** 
those  who  are  pressing  the  "  Force  bill "  in  the  present  Co; 
to  take  counsel  from  this  old  colored  man.  No  force  liQI  cas 
"  put  ig'nance  on  top  o' *' 
enactment  of  such  a  m< 

ligence  most  displace  ignorance  of  the  present  conditions  of  tk« 
South  in  many  of  the  seats  in  the  present  H  '  '^<«nate. 

Under  these  adverse  conditions — with  tb  .  ■  »f  propcrrtr 

which  had  been  the  main-stay  of  its  citizens  lotaiiy  dt 

railway  system  torn  up,  its  fields  devastated,  its  T 

many  of  its  most  important  mills  and  works 
without  capital,  without  inherited  skill  or  aptitudv — the  bonth  «»• 
tered  upon  new  fields  of  industry,  exposed  to  the  abeo'"*-^^"  '— ■ 
and  unrestricted  competition  of  the  Northern  farmera, 
em  miners,  the  Northern  manufacturers  and  the  NorUtcm  ar- 
tisans and  mechanics  in  every  branch  of  work. 

No  one  can  yet  measure  the  progress  which  has  beon  made  b 
all  the  arts  and  industries  which  are  necevsary  to  oiviltnd  life  in 
that  great  Southland.  I  have  lately  be^n  on  a  hasty  trip  as  far  u 
New  Orleans ;  I  have  witnessed  the  progress  of  whito  and  black 
alike;  pi  upon  the  farm,  in  the  •    ' '    '      '  ■rictory, 

in  the  wi     .       .1;  progress  in  better  ct-  higher 

wagee  and  in  lower  cost,  in  every  town  and  dty  and  wherever  ihs 
railway  has  penetrated.    It  is  a  complete  proo*  -     *   ' 
employment  estahlishes  itself  in  spite  of  legis!:: 
of  every  bad  form  of  taxation. 

If  yon  will  glance  over  the  analysis  'm  i'A'      1 

pe«>ple  of  the  several  States  in  the  cenmi?  •  i.^  i'^' 

observation  to  those  which  had  not  bei 
fyf  =T  '*  "*-y,  you  will  find  that  in  a  vf*^"- 
1  ;  is  open  to  settlement  a  • 

itself.    Where  the  land  [a  , 

number  will  be  occupied  \u  ...^ „ 

mechanic  arts ;  where  the  land  is  good,  and  the  oonn* 

the  markets  established,  there  may  be  for  a  time  an  «acu«i 
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l^riculture  as  compared  with  other  occupations ;  but  after  the 

ormal  conditions  have  become  established  by  long  settlement,  aa 

in  Ohio,  for  instance — a  State  midway  between  the  great  prairies 

of  the  West  and  the  factories  of  the  East — we  find  that^  although 

there  is  almost  nothing  produced  in  Ohio  which  could  be  importi^d 

rem  any  foreign  country,  except  a  little  wool  and  a  little  pig-iron 

the  two  together  constituting  a  small  proportion  of  the  product 

f  the  State  and  giving  employment  in  1880  to  only  thirty-two 

housand  out  of  one  millioa  persons  then  occupied  for  gain,  rat- 

ng  persons  in  ratio  to  the  relative  value  of  products — the  balance 

f  occupations  is  about  the  same  as  that  which  has  established 

tsulf  on  the  average  throughout  the  country.    That  average  is 

forty  to  forty-five  per  cent  in  agriculture ;  ten  to  eleven  per  cent 

in  trade  and  transportation ;  twenty  to  twenty-four  per  cent  in 

professional  and  personal  service  ;  twenty  to  twenty-four  per  cent 

in  manufacturing  and  mechanic  arts  and  in  mining. 

The  error  which  Mr,  Gladstone  has  made  in  his  article  in  the 
ITorth  American  Review,  to  which  Mr.  Blaino  rej>lied,  is  of  this 
'nature.  If  I  read  his  article  correctly  from  his  standpoint,  I  think 
he  holds  to  the  mistaken  idea  that  the  conditions  of  this  coimtry 
aro  more  especially  adapted  to  agriculture  than  to  the  manufact- 
tiring  arts.  A  greater  mistake  could  not  be  made.  We  possess 
greater  advantages  in  our  natural  conditions  and  resources  for 
the  establishment  of  the  mining  industry,  the  mechanic  arts  and 
manufacturing,  than  we  do  in  agriculture;  and  it  is  only  due  to 
our  own  blunders  that  we  do  not  take  the  paramount  position  in 
the  world  in  all  these  arts. 

On  the  other  hand,  the  reply  of  Mr.  Blaine  is  full  of  yet  more 
gross  errors ;  not  errors  of  opinion,  but  errors  in  the  statement  of 
facts,  A  more  mistaken  or  erroneous  statement  of  the  course^^ 
of  economic  history  not  only  in  Great  Britain  but  also  in  ihid^H 
country,  could  hardly  have  been  compiled  than  is  found  in  Mr. 
laine's  reply  to  Mr.  Gladstone.  A  complete  review  of  these  two 
icles  remains  to  be  written. 

80  much  for  the  analysis  by  persons.  K'ow,  if  we  adopt  the 
theory  so  well  laid  down  by  Sir  Robert  Peel,  after  he  had  become 
lonvinced  of  the  necessity  of  tariff  reform,  that  if  our  condition 
had  not  been  clianged  by  our  long  persistence  in  a  high  tariff 
policy,  we  might  choose  the  subjects  from  which  to  derive  our 
revenue  so  as  to  interfere  in  the  least  degree  either  with  com- 
I,  agriculture,  or  manufactures — then  the  collection  of  our 
ary  revenue  either  from  customs  or  from  excise,  or  both, 
ould  become  a  very  simple  matter. 
Let  us  for  a  moment  take  up  this  subject  as  a  matter  of  theory 
d  not  of  condition.  Let  us  investigate  our  resources,  and  lay 
out  an  ideal  method  for  collecting  the  national  revenue  wholly 
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from  articIoB  of  voluntary  rather  than  of  necessary  obb,  exempting  i 
everything  that  enters  into  the  process  of  domestie  iudiurtrj,  ami 
taxing  only  those  articles  of  which  consumer^  be  d»^ 

prived  of  some  part  on  account  of  the  cost,  an<  i  in  any  I 

degree  harmed  or  prevented  from  doing  the  most  effect  ire  vorkof  1 
which  they  are  capable ;  our  ohject  being  to  leav  '^  —  ^-^to  w ' 
to  be  able  to  obtain  the  largest  annual  product  i. .  -  apph* 

cation  of  the  labor  of  the  people  of  the  country  u>  ita  own  re- 
sources, or  indirectly  by  devoting  their  labor  and  capital  to  «• 
changing  their  own  products  for  articles  of  necessity  which  nut- 
be  of  foreign  origin,  thus  securing  every  article  of  r  ftt 
the  lowest  cost,  whether  of  foreign  or  of  domestic  or.^....  We  , 
could  then  raise  all  the  necessary  revenue  from  epirits,  wHnt^  I 
beer,  sugar,  tea,  coSeo,  silks,  the  finer  textile  fabrics  of  wool  azid  | 
cotton,  laces,  embroideries,  furs,  and  fancy  goods. 

In  order  to  apply  this  theory  to  our  present  condition,  we  ma^  I 
take  as  our  basis  the  estimates  of  the  Seer-  '  the*  Treaffuryj 

for  the  ensuing  fiscal  year;  but  in  so  doing  t  l»ear  in  miodi 

that  there  has  scarcely  been  a  single  astimate  of  prospective  rsv^j 
nue  submitted  by  any  Secretary  for  the  last  twenty-fivo  yeatsj 
which  has  not  been  exceeded  in  result ;  we  must  also  bear  in( 
mind,  in  considering  estimates  of  expenditure,  that  the  recomnwo- 
dations  of  the  Secretary  of  the  Treasury  have  been  mor»  a|ii  to 
be  cut  down  by  Congress  than  to  be  increased.  At  the  pr«5«ent  I 
time,  however,  when  our  legislators  are  so  >  U>  dispose  of] 

a  surplus  in  order  that  they  may  not  be  c upon  to  reduce] 

taxation,  we  may  find  an  exception  to  this  latter  role ;  but  for  thai 
purposes  of  study  the  ordinary  conditions  may  be  applied  to  thaj 
present  casa 

I  might  have  attempted  to  lay  down  the  basia  for  an  act  for  j 
the  collection  of  our  national  re\  -  •     '  ^^^ 

course,  our  condition  will  nut  im.-i  ,  ,  of 

this  theory  in  its  full  force  on  account  of  our  present  •  nu\ 

A  beginning,  however,  may  be  ^  '  .  '  -'  -  effecu  oi  tb*| 
changes  upon  the  progress  of  tli-  p^*  the ' 

can  proceed  more  and  more  rapidly. 

No  one  can  yet  venture  to  forecast  tht.*  itii.^^- jiij  ui 
try  which  would  ensue  the  moment  all  crude  and  pn^ 
fat-ture<l  materials  which  are  necessary  in  the  ma 
our  domestic  industry'  were  ma<l^'  ^—  '•"■"•  duties,  w.-* 
fore  supplioil  to  our  domestic  u,  ^<  <iu  evim  t 

our  compi^^titors  in  other  count 
beneficial  effect  of  the  removal  ol  i... 
the  injury  which  has  been  inflicted  in  '  :>er| 
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Tlio  true  change  may  now  bo  readily  brought  about,  because 
the  uiasttTs  of  the  art  of  couvorting  ore  into  iron  have  become 
a-ware  that,  owing  to  the  scarcity  of  the  fine  ores  suitable  for  the 
Bessemer  metal,  and  of  coal  suitable  for  coking  in  Great  Britain, 
the  paramount  control  of  the  meUil  industry  is  passing  to  this 
country ;  it  needs  only  the  maintenance  of  the  prices  on  the  other 
ide  without  a  reduction  of  our  own,  to  put  us  in  a  position  of  ad- 
lutag©  for  converting  the  crude  metals  into  the  higher  forms  in 
rhich  ten  or  twenty  lueu  may  be  called  for  as  compared  to  one 
the  production  of  pig-iron,  copper,  lead,  and  zinc.  The  pros- 
Brity  which  would  ensue,  as  it  did  in  Great  Britain,  after  similar 
lauges  in  the  tariff  were  made,  would  tend  to  increase  the  con- 
ling  power  of  our  own  people  in  respect  to  the  dutiable  goods 
rom  which  we  should  still  derive  a  constantly  increasing  reve- 
|ue.  In  this  way  wo  might  gain  a  true  protection  to  our  domes- 
8c  industry  and  the  development  of  our  home  market ;  we  might 
ben  take  the  paramount  position  in  manufacturing  arts  as  well 
in  agriculture  to  which  we  are  entitled  and  yet  enjoy  the  full 
Bnofit  of  low  price  and  high  wages. 
I  have  endeavored  to  bring  out  this  point  very  conspicuously, 
because  many  persons  have  looked  upon  those  who  are  stigmatized 
as  free-traders  as  if  they  advocated  radical  and  injudicious  changes 
in  our  revenue  system,  such  as  would  launch  us  upon  free  trade 
without  warning  and  without  preparation.  It  is  time  to  lay  aside 
such  prejudice  with  regard  to  those  who  advocate  tariff  reform  in 
the  direction  of  freer  trade.  I  can  not  name  a  man  among  my  as- 
3ciates  in  the  study  of  these  economic  questions  whose  views  are 
[>t  substantially  like  my  own  and  who  is  of  any  considerable  in- 
luence  or  importance  either  as  a  student,  economist,  or  legislator 
-not  one  who  would  not  deprecate  radical  and  revolutionary 
3gea  and  who  would  not  be  guided  by  the  most  conservative 
leas  in  the  moasures  by  which  an  ultimate  but  very  profound 
[inge  in  our  fiscal  system  would  be  brought  about. 
So  far  as  one  may  judge  by  the  course  which  has  been  taken 
the  House  of  Representatives  and  in  the  Senat-e,  and  by  the 
:)8ition  taken  by  ex-President  Cleveland,  the  advocates  of  tariff 
sfonn  and  reduction  first  declared  their  adhesion  to  this  proposed 
ieth<xl  by  putting  wool,  hemp,  flax,  and  many  other  articles 
^hich  are  most  important  products  in  the  specific  States  from 
which  they  have  been  elected  at  once  into  the  free  list.  May  not 
men  like  the  representatives  from  Texas,  Kentucky,  Tennessee, 
and  Arkansias,  who  led  off  in  the  Committee  of  Ways  and  Means 
in  taking  off  the  taxes  from  wool,  hemp,  and  flax,  well  be  sus- 
lined  in  the  brave  stand  which  they  have  taken  and  on  the  linos 
which  they  have  carried  their  constituents  with  them  ?  These 
ilvn  have  also  been  williiig,  even  eager,  to  grant  rates  of  duty 
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on  finished  fabrics,  such  as  might  allay  the  ' 
have  been  so  long  sustained  by  high  duties  ti 
change.    This  is  a  reasonable  method.    The  mattorof  importance 
is  that  we  should  be  headed  in  the  right  dir-  T' 

erod  in  the  process  of  change  may  well  cui       _ 
with  the  life  of  the  existing  machinery  which  has  btn?Q  put  at 
^■workat  the  high  cost  due  to  past  and  present  c- -■^='- —      *  '•  " 

lachinery  in  our  textile  factories  has  cost  at 
if  not  seven ty-ftve  per  cent  more  than  that  of  our  con 
England,  France.juid  Germany,  on  account  of  the  tax   . 
rials  of  which  that  machinery  is  made.    The  lif«^  «>f  i,    ,  ',  ' ,  r. 
which  is  used  in  modem  manufacturing  range?^  *  i 

years,  aA'eraging  jwrhaps  fifteen  years.  If  the  r....-  .  .  v..  .  .,;  ... 
l>e  given  by  a  removal  of  the  duties  upon  crude  and  partly  fin- 
ished materials,  with  very  moderate  reduction  on  the  finish^'l 
gc»ods,  wo  should  probably  repeat  the  experience  of  Great  Britain, 
and  we  should  find,  as  Gladstone  put  it,  that  "the  road  to  fr»^ 
trade  is  like  the  road  to  virtue ;  the  first  step  the  most  painfu!, 
the  last  stop  the  most  profitable." 

The  manufacturers  of  England  were  formerly  so  afraid  of  pau- 
per labor,  so  called,  that  when  the  proposition  fort? 
Ireland  with  England  was  pending,  the  pnrjKtrt  of  wl 
course  to  bring  Ireland  under  the  same  tariff  system  as  that  of 
England,  they  sent  memorials  to  Parliament  in  opposition  to  tit* 
union,  on  the  ground  that  they  would  l>e  ruini-s.!  by  the  ch»5ap 
labor  of  Ireland.  Of  course,  they  wore  disappohitcnl ;  they  were 
not  obliged  to  disturb  or  stop  the  factories  of  Lancaahire  and  of 
Yorkshire,  or  to  move  them  across  the  Channel.  The  Tnanufact- 
urers  of  England  soon  found  out  that  the  low-pric<»J  1 
people  verging  on  pauperism  is  the  dearest  ;i"'^  ti'»t  Him  . 
labor  that  can  be  offered. 

I  will  now  close  this  over-long  troatiso  \\\ 
Tariff   Reform   by  submitting  what   may  be  ■  ,  _ 

budget.    The  figures  are  based  upon  the  artxud  accocmte  of 
Treasury  of  the  United  States,  and  upon  whaf 
the  maximum  expenditure  that  will  be  wan';i 
present  Congress. 

First  let  mo  call  uttpntion  to  a  few  facts,     l.i-i  '■ 
the  civil  war  were  ended — I  nieau  the  finandal  v 
not  be  euiled  until  the  lost  dollar  of  debt  shall  have  bef>n  paidj 
the  last  pensir)n  shall  have  fallen  in.    There  are  certain  nc 
annual  appropriations  which  must  be  m^i  year  by  y»^r. 
could  wo  meet  tliem  with  the  least  in' 
chosen  purftuits  of  the  people,  and  yet  \; ... 
ditioua  in  which  we  are  ?    Tho  ordinary  ca 
the  cost  of  the  civil  ser\nce,  legialative,  judicial,  coiuiularj  aud  ' 
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like,  and  the  cost  of  the  collection  of  revenue  ;  second,  the  support 
^of  the  army  and  the  construction  of  fortifications;  third,  the  sup- 
■>Ti  of  the  navy,  without  expensive  appropriations  for  construc- 
tion ;  fourth,  the  deficiency  in  the  postal  .ser>ice  ;  fifth,  the  interest 
Ion  the  public  debt ;  sixth,  the  support  of  the  Indians ;  and  seventh, 
Jthe  miscellaneous  expenses.  The  sum  of  these  regular  or  normal 
|Oxj)euditures,  aside  from  war  obligations,  according  to  the  esti- 
Jinatt'S  submitted  by  the  Secretary  of  the  Treasury  for  the  next  fis- 
|cal  year,  which  estimates  until  now  have  been  more  apt  to  be  cut 
11  than  increased  hy  Congress,  amount  to  less  than  $'-iiX),(>00,- 
We  may  set  off  a  tax  against  each  branch  of  expenditure, 
fand  the  conclusion  which  we  reach  is  rather  singular. 

Omitting  fractious,  the  internal  revenue  from  whisky  more 
llhau  pays  the  cost  of  the  civil  government.  The  excess  added  to 
|the  tobacco  tax  more  than  suffices  to  pay  the  army  expenses  and 
tifications.  The  navy  floats  on  beer,  with  a  part  of  the  beer 
to  spare  and  carry  forward.  The  income  from  the  Indian 
1st  fuTids  meets  thn  cost  of  the  Indian  Department.  The  mis- 
|ceIlaneou8  permanent  receipts  of  various  kinds  more  than  cover 
le  miscellaneous  permanent  expenses;  while  the  sugar  tax  and 
Ithe  revenue  derived  from  imported  liquors  and  tobacco  cover  the 
■postal  deficiency  and  the  interest  on  the  piiblic  debt,  with  $10,- 
[0OJ,<X)0  to  spare. 

Were  it  not  for  pensions  and  siiiking  funds,  our  pleasant  vices, 
with  the  tax  on  sugar  added,  would  support  the  Government  on  a 
rery  adei^uate  scale,  not  very  economically  administere<l,and  with 
margin  for  contingencies  of  more  than  $10,000,000  to  spend  on 
rivers  and  harbors. 
I  This  is  only  one  way  of  putting  the  case.  It  shows  how  easily 
could  cover  all  the  normal  or  peace  expenditures  of  the  Qov- 
lemment  by  taxing  nothing  but  spirits,  l>eer,  tobacco,  and  sugar. 
.  we  are  subject  to  war  expenses  and  we  must  continue  some 
fcr  taxes  for  a  term  of  years.  We  may  therefore  make  up  two 
accounts : 

Current  anntml  pensions,  $65,000,000 ;  arrears,  $85,000,000 f  100,000.000 

Interest  on  war  debt ««.#..»..«.« 31,aoo,O0O 

Siiikingfuud -ib.ftOO.OOO 

Total  war  expen*c $180,00t».000 

"  Wt.r  Taiaa : 

Int<;niRl  Ux  on  whisky $78,000,000 


Intorual  tax  on  beer 

InMrual  t&x  on  tobacco , 

Puites  on  sugar  ant]  molasses 

RbstidtT  Ln  next  fiscal  fear , 

Tittiil  war  taxes 

Emou  of  war  rerenoc  carried  forward 


27,'MUl.O'K) 
88,000,tMiO 

2.00rt.(K)0 

1200,000.000 

$20,000,000 
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Peace  Expenditures : 

CItU   wnrioe , 

Army  and  fortiticAtiona  , 

K«7y... 

IndiAna. . 

Foftal  doGcieocj 

U  UcollftDeoua 

Kivera  and  harbors 


Total 91 

Peace  Reveaue  on  Pi-e^^nt  Dafiifl : 

Broiigbt  forward  from  ttie  war  taieo .-,,. ..-..<•■>•     | 

MiflccUaneotie   permaaent   receipts,   omiulng   lo-ciUcd  profit  oa  kSrer 

coinogc 90,000^000 1 

CuBtoiua  revenue  on  basift  of  calendar  year  ending  December 

31.1889 |2S0.OO0,00O 

I  L«tt  fiugar  aasignod  to  war  espeases G0,0O(v«0<> 

nn,ooo,oooj 

Total tS«O.OO»,0«>  j 

Surplus  available  for  reduction  of  taxation 47,000^000  1 

On  reference  to  the  table  of  the  revenue  derived  from  importa, 
Borted  according  to  their  kind,  given  in  the  first  part  of  this  treft*  J 
tie©,  it  will  be  found  that — 

Aside  from  «uear,  neccMar;  articles  of  food  have  been  Uied  annually  b(t- 

twecn  |li),f.fOO,OOOand |Jt,i 

Articles  io  a  crude  condiU<»i  necessary  in  the  proceascs  of  domcftie  toduitry. 

f  18,000.000  to     H/m^oioj 

Articles  partly  nianiiractur^  which  are  necessary  In  the  pn^ 
cesfles  of  domestic  induatry 09S,0O0/K)0 

Lees  some  duties  which  are  imposed  In  order  to  adjust  other 
duties  to  the  internal  uuce,  etc. .....     .  , 8.000,000 


3O.uuO.O0* 


Total. 


-,.  ♦4«,oo(i,«e 

All  this  revenue  can  be  Bpared.  All  theso  V^^j.'c.^  art*  a  tutelott 
burden  upon  domestic  industry.  This  relief  can  be  given  wiUiin 
the  surplus  proved  to  exist,  if  this  Congress  does  not  waiita  tlie 
substance  of  the  people  in  order  to  prevent  a  reduction  of  tAXi^ 
tiou.* 

Of  course,  one  can  not  enter  into  details  in  a  magazine  article. 
Judgment  would  be  required  in  abating  the  duties  uj  '  "  le 
and  partly  manufactured  materials    Under  thesohaodi  ro 

may  be  a  very  few  articles  which  it  may  be  nectsaary  to  R)a\'0 

*  ^DC<'  thi-4  irrtili»c  wu  flrvt  prepared  for  submission  t4i  a  pnrats  dub,  iho 
pciuion  bill  has  been  pused,  which  may  Inc-rease  th«<  earrect  aonual  ol>lr '^'f"-"  <» 
0U01.0UO  a  jrcsi.    If  eommon  sense  ruled  in  ftfcsl  lc{;ij*latlon«  a  duty  oo  t* 
have  bc«i  Lin|K>4<*d  l4>  mc«t  this  locrcMed  obligation.     But  rren  thli  n»  w  tiuuKn 
pfvenl  (be  appticaUon  of  this  budget  wlthla  t*o  or  thrvs  years  by  ih«  next  (% 
audi  ii  tliv  elaatldty  of  oar  rerenus,  la  splCt  of  all  tba  stu|tkUtlM  of  pantos  I 
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ito  another  class,  or  on  which  duties  Trould  have  to  be  main- 

ikined  because  of  their  close  relation  to  finished  products  of  a  very 

Imilar  kind.    So  long  as  we  maintain  a  duty  upon  spool  cotton, 

>r  instance,  it  would  not  be  safe  or  judicious  to  remove  all  duties 

^pon  fine  cotton  thread  wliich  could  be  imported  in  the  skein  and 

seled  here.    But  these  are  all  small  matters  of  detail.    Suffice 

aat  the  revenue  which  is  now  derived  from  spirits,  tobacco,  beer, 

ad  sugar^  fn>in  silks^  furs,  and  fancy  goo^ls,  and  from  laces,  em- 

Lroideries,  and  the  fine  textile  fabrics  which  are  articles  of  luxury 

ather  than  of  utility,  is  so  large  that  it  would  sufiice  to  meet  all 

le  ordinary  and  all  the  extraordinary  exiienditures  of  the  Gov- 

rnmttnt. 

Bnt  there  is  another  element  to  be  considered.    When  a  reform 

of  the  English  tariff  was  laid  down  on  these  lines  under  the  direc- 

ion  of  Sir  Robert  Peel^  even  he  could  not  anticipate  the  prosper- 

which  would  ensue  from  the  removal  of  the  little  petty  ob- 

ructions  to  the  commerce  of  the  globe,  which  had  yielded  only  a 

part  of  the  customs  revenue.    He  expected  a  deficiency  in 

revenue  from  the  duties  on  imports  in  consequence  of  the 

itement  of  the  duties  on  the  articles  made  free;  and  to  meet 

lis  expected  deficiency  he  carried  a  temporary  income  tax  for 

iree  years,  beginning  in  1842  to  end  in  1845.    But  such  was  the 

timulus  given  to  industry,  trade,  and  commerce  with  all  the 

rorld,  that  the  revenue  on  dutiable  imports  soon  rose  to  the  same 

lount  that  had  been  yielded  before  the  reform.     By  1845  the 

previous  deficiency  in  the  revenue  had  been  surmountt^d  and  the 

Treasury  of  Great  Britain  had  a  surplus  to  dispose  of  for  the  first 

ime  in  niany  years. 

But  the  lesson  had  been  learned.  Opposition  to  tariflF  reform 
almost  ceased ;  in  1845  another  list  of  articles  of  more  importance 
was  added  to  the  free  list.  Still  it  could  not  be  conceived  that 
le  revenue  would  not  be  diminished  and  the  income  tax  was 
^ain  imposed  for  the  term  of  three  years.  But  again  the  revenue 
rom  dutiable  imports  increased  rapidly,  again  the  consuming 
Br  of  the  people  had  increased  with  their  prosperity.  Then 
the  Irish  famine.  The  corn  laws  went  by  the  board  by  Or- 
ers  in  Council,  afterward  justified  by  act  of  Parliament.  The 
'  >f  England  went  forward  by  leaps  and  bounda  And 
|h  Istone  completed  the  work  that  Peel  had  begun. 

We  have  yet  to  learn  how  to  increase  the  public  revenue  by  the 
ibatement  of  obnoxious  and  obstructive  taxation ;  even  the  sim- 
ple system  which  is  herein  presented,  under  which  even  an  excess- 
ve  expenditure  can  be  met  by  a  very  simple  system  of  taxation, 
inder  which  every  necessary  article  in  our  domestic  manufact- 
ires  will  be  free  could  it  be  put  in  force,  would  be  immensely  dis- 
appointing, and  in  the  same  way  in  which  Peel  and  his  coadjutors 
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were  tlisappointod.    The  mass  of  the  people,  who  are  the 
consumers  both  of  domestic  and  of  foreign  products,  would  gAinso 
much  in  their  consuming  power  as  to  cause  the  rev  !u» 

tiable  imports  to  hecome  greater  than  it  had  ever  :. nt, 

even  if  we  take  oflf  fifty  million  dollars  of  taxe^  now  derived  from 
such  foreign  imports  as  have  heen  named  above. 

Again,  while  the  ordinary  expenditures  of  the  GovenimtfTit 
ay  increase  with  the  population,  the  burden  of  interest 
^>ensions  will  soon  rapidly  diminish ;  therefore  I  i»i  •  i  in 

predicting  that  if  this  policy  should  be  adopted  air:  m-  for 

fifteen  years  or  during  the  life  of  existing  machinery,  in  whsdi 
interval  all  our  processes  of  manufacturing  would  be  readQy 
adapted  to  the  new  conditions  at  a  diminishing  cost,  we  might 
then,  if  we  chose,  relieve  every  article  of  import  from  foreign  ooon* 
tries  from  taxation,  except  spirits,  beer,  tobacco,  and  sugar,  and 
perhaps  relieve  sugar  by  substituting  some  other  less  onerous  taXt 
as  the  peo]jle  of  Great  Britain  have  done  within  a  very  few  yeora 

We  might  come  to  these  conditions  sooner  if  it  were  expedi* 
ent,  provided  the  mass  of  the  people  could  be  persuadtnl  to  put  a 
moderate  duty  on  tea  and  coffee  as  a  substitute  for  duties  on  Bome 
other  commodities.  This,  however,  can  hardly  be  expected;  the 
great  objection  to  the  present  removal  of  the  duty  on  sugar  il 
that,  once  off,  it  would  be  difficult  to  put  it  on  again  even  if  the 
public  should  become  convinced  that  they  had  better  put  a  tax 
on  sugar  than  on  wool,  hides,  lumber,  leather,  tin  plates,  sail  fish, 
potatoes,  and  other  articles  of  like  kind. 

Strange  as  it  may  seem,  a  small  x)art  of  the  members  of  the 
Senate  and  House  of  Representatives  seem  to  believe  that  the 
dogma  of  "  protection  with  incidental  revenue  "  lias  some  founda- 
tion in  right  and  justice — not-ably  the  author  of  this  catch-word 
or  phrase,  who  has  been  pushed  into  temporary  prominence  as 
Chairman  of  the  Committee  of  Ways  and  Means  by  the  very 
sincerity  of  his  convictions. 

The  greater  part  of  the  support  of  this  measure  is,  how^iver, 
given  by  the  mis-representatives  of  their  res|HHtive  Stales,  who 
can  only  be  designated  as  political  lacqueys  or  time-survi-rs,  many 
of  whom  are  known  to  vote  against  their  own  t'onvictiouB. 

It  happens  that  most  of  the  representatives  on  thv  Democratio 
side  who  have  not  heretofore  agreed  with  the  majority  of  their 
own  number  upon  this  question,  have  either  been  removed  by 
death  or  by  failure  to  bo  re-electe<l.  Hence  comes  the  ne<w«ity 
for  a  choice  of  parties,  if  this  question  is  to  be  the  paramoant  one 
in  politics.    It  is  a  pity,  even  a  shame,  that  a  pi:/  '  '    -^i' 

ness  question  can  not  be  taken  out  from  party  p<  •  '-d 

on  its  merits.    What  is  there  that  we  can  do  to  bring  1 1  tf 

This  is  a  meeting  of  representative  business  meu  who  huvi.^  urrv- 
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to^^oted,  some  with  one  party,  some  with  another.  Some  are 
died  prot4^ctit.>uists,  some  are  classed  as  free-traders,  yet  all  may 
come  to  a  practicable  agreement  on  practical  methods  of  tariff 
reform.  If  that  agreement  could  be  brought  into  effect  both 
here  and  elsewhere,  to  the  end  that  every  candidate  for  election 
to  Congress  or  to  the  Senate  of  the  United  States,  wliether  named 
Republican  or  Democratic,  would  be  given  to  understand  that  his 
"  li  ction  would  depend  upon  his  giving  his  support  to  methods  of 
tariff  reform  which  are  consistent  with  common  sense,  such  as  I 
have  attempted  to  bring  before  you,  we  might  feel  perfectly  sure 
that  the  average  candidate  on  either  side  would  hasten  to  get  the 
benefit  of  the  first  conversion  to  these  views. 

In  the  great  struggle  by  which  personal  liberty  was  estab- 
lished, the  men  at  arms  knew  no  difference  between  Republican 
and  Democrat,  Loyalty  to  the  principle  of  liberty  was  the  sole 
test  by  which  men  were  justified  or  condemned.  May  we  not  es^ 
tablish  the  same  test  in  the  struggle  for  relief  from  the  burden  of 
ibstruction  and  destructive  taxation  ? 

Wlien  in  the  fullness  of  time,  with  due  preparation,  with  care- 
.  consideration,  and  with  consistent  regard  to  all  existing  con- 
itions,  the  object  may  be  attained  which  is  aimed  at  by  every 
itelligent  protectionist,  tariff  reformer,  and  free-trader  alike ; 
rhen  all  the  conditions  precedent  have  been  safely  established  on 
ie  lines  upon  which  we  may  now  enter — we  may  begin  the  next 
century  free  from  slavery,  free  from  debt,  free  from  destructive 
taxation,  free  from  the  cruel  burden  of  great  standing  armies  and 
ivies.  Then  may  the  people  of  Massachusetts  and  all  her  sister 
conduct  their  work  and  serve  all  nations  as  they  serve 
ijemselves,  sustained  and  governed  by  the  principle  which  is  en- 
raved  upon  her  own  great  seal : 

Enu  petit  placidam  tub  libertute  guiet^mm 
[CoHctuded.] 
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Bt  KLTSfeE  EECLU8. 

TAKEN  collectively,  the  Dayak  populations  differ  from  the 
ci\^lized  Malays  by  their  slim  figure,  lighter  complexion, 
aore  prominent  nose,  and  higher  forehead.    In  many  communi- 
the  men  carefully  eradicate  the  hair  of  the  face,  while  both 
file,  dye,  and  sometimes  even  pierce  the  teeth,  in  which  are 
fijced  gold  buttons.    The  lobe  of  the  ear  is  similarly  piercetl  for 
lie  inBertion  of  bits  of  stick,  rings,  cre8cent-shap*xl  metal  plates, 

•  Prom  Occanica,  the  fourteenth  Tolumc  of  Rcclu?'«  preat  iltuittmted  woilt  on  The  Earth 
and  its  Inbftbttants,  now  hi  course  of  publication  b;  D.  Appleton  k  Co. 
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ami  oth^r  ornaments,  by  the  weight  cif  whuti  ^  ixl  ^rn'iwM.f 

disiendad  down  to  the  Bhouhler.     In  several  in  •-  akuIUnf 

the  infants  are  artificially  deformed  by  meanB  of  baxubcx>  ftmrnc^ 
and  bandages. 

The  simple  Dayak  costume^ of  bhie  cotton  with  a  fhrfHiHwlftnd 
stripe  for  border  is  always  gracefully  drape<l,  and  t '  .tr 

is  usually  wrapijed  in  a  red  cloth  trimmed  with  g^^n  i 

the  Dayaks  tattoo  the  arms,  hands,  feet,  and  thighB,  oc-  j 

also  the  breast  and  temples.    The  designs,  generally  of  ;* 

ful  blue  color  on  the  coppery  ground  of  the  body,  din; 
taste,  and  are  nearly  always  disposed  in  odd  numbers. 
among  so  many  other  peoples,  are  supposed  to  be  ' 
of  stone,  filigree,  and  the  like,  are  also  adde<l  to  t 
avert  misfortune.  In  some  tribes  coils  of  brass  wire  arv  'wuund 
round  the  body,  as  among  some  African  peoples  on  tho  tiborm  of 
Victoria  Nyanza, 

Many  Dayak  tribes  are  still  addicted  to  head-htintingy  o  pim^ 
tice  which  has  made  their  name  notorious,  and  which  1-  *  '  Ty 
threatened  the  destruction  of  the  whole  rare.    It  is  est-'  -  a 

religious  practice — so  much  so  that  no  important  act  in  thtflr  lireB 
seems  sanctioned  unless  accompanied  by  then"  "'■■  -  '*  -  or 
more  heads.     The  child  is  bom  under  adverse  -a 

the  father  has  presented  a  head  or  two  to  the  mother  ;» 

birth.    Tlie  young  man  can  not  become  a  man  and  an:  If 

with  the  vianrlnUy  or  war-club,  until  he  has  beheadwl  t%i  .« 

victim.     Tlie  wooer  is  rejected  by  the  maiden  of  his  cht*.  -i^ 

he  can  produce  one  head  to  adorn  their  new  home.  vf 

fails  to  secure  recognition  until  he  can  exhibit  to  hln  ^  a 

head  secured  by  his  own  hand.     No  dying  person  can  -  « 

kingdom  beyond  the  grave  with  honor  unless  ho  is  acc<  ^^ >jd 

by  one  or  more  headless  companions.  Every  rajah  OWM  lo  hia 
rank  the  tribute  of  a  numerous  escort  after  death. 

Among  some  tribes,  notably  the  Bahu  Trings,  in  tJi©  north- 
ern part  of  the  Mahakkam  basin,  and  the  Ot-Damons  of  the  up- 
per Kahajan,  the  religious  custom  is  still  11  ^  _  *•  ..  j^ 
not  sufficient  to  kill  the  victim,  but  before  :  ..e 
must  also  be  tortured,  the  corpse  sprinkle<i  with  his  blootl,  and  hit 
flesh  eaten  under  the  eyes  of  the  priest  and  priestesse.R,  v-  >  ■  •'  — m 
the  f)re,scrilx*d  rites.  All  tliis  exj)lains  tho  tcrnir  in.-,  .0 
Dayaks  in  their  neighbors,  and  the  current  belief  that  tliey  ore 
sprung  from  swords  and  daggers  that  have  taken  hum '^'^  ^-"^m. 
With  the  griRlual  spread  of  Islam  the  Dayaks  of  tli'  h 
and  Dutch  possessions  are  slowly  abandoning  tl  y 
usages.  At  the  same  time  the  head-huntors  th' 
to  say,  are  otherwise  the  most  moral  people  ifi 
donesia.     Nearly  all  are  perfectly  frank  and  honu^    The^y  ticro- 
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shape  of  tlie  skull,  and  iUlier  pJiysical  foatur».-p.  '^1^1 

usagcii  ^ml  mental  (inalities,    Sovcml  lrii)*^s  uj -  lo- 1 

nesian  typo,  as  fouud  in  Borneo  arid  Celebes,  wliilo  others  re-| 
seinlilo  tlie  Malays,  and  aro  tlescribed  by  truviilors  ae  ' 
to  this  race.  But,  allhou^'h  thero  is  no  ethnical  nnii 
seemed  probable  from  the  reports  of  the  early  explorers,  thft  Pap- 1 
uau  olemeut,  whonco  the  ^reat  island  takes  the  name  of  PapuMtn^j 
certainly  j)rodominates  over  all  others. 

On  the  whole  the  Papuans  are  somewhat  shorter  than  the  Poly- 
nesians, the  average  height  being  about  sixty-two  to  sixty-four^ 
inches,     They  are  well  proportioned,  lithe, and  active,  and  display 
surprising  skill  botli  in  climbini^  trees  and  in  using  the  feet  for  J 
prehensile  purposes.    Most  Papuans  have  a  very  dark  &kin,  buvl 
never  of  that  shiny  black  peculiar  to  the  Shilluks  of  the  Whitttj 
Nile,  tlie  Wolofs   of   Senegal,  and   some  other  African    i" 
The  eyebrows  are  well  marked,  tlie  eyes  large  and  animat 
mouth  large  but  not  pouting,  the  jaw  massive.      Among  the 
northwestern  Papuans,  regarded  by  Wallace  as  rep 
type  in  its  purity,  the  nose  is  lung,  archetl,  nn<l  tipj 
at  the  extremity,  and  this  is  a  trait  which  the  native  artist-s  nevi 
fail  to  reproduce  in  the  human  effigies  with  wl'   ■    *  ■ 
their  houses  and  boats.     Another  distinctive  cl. 
merous  tribes  is  their  so-called  mop-heads,  formed   by  superb 
masses  of  frizzly  hair,  no  less  abundant  than  tbat  of  the  Brazilian] 
Cafusos.  and.  as  in   their  case,  pttssibly  indicating  racial   inter* 
mi  Hillings. 

However  backward  they  may  be  in  other  respects,  most  of  \ 
Papuans  are  endowed  with  a  highly  developed  artistic  feeling,  and! 
'  A8  carvers  and  sculptors  they  are  far  superior  to  most  of  the  Mo-I 
layau  j>*ioples.  Having  at  their  dispoaition  nothing  but  batuboaSvl 
bone,  banana-leaves,  bark,  and  wood,  they  usufdiy  dwign  wqA\ 
carve  with  the  grain — that  is,  in  straight  lines, 
with  these  primitive  materials  they  succeed  in  ] 
tremely  elegant  and  highly  original  decorative  work,  and  evtmj 
Bculpturfi  colossal  statues  rej>resenting  celebrni-  '     '  *    '  *    in- 

cestors.    Thanks  to  this  talent,  they  are  able  lo  r  ^  .is- 

toric  scenes,  and  thus  record  contemporary  even^j«.     Numerous 
tribes  have  their  annals  either  -1  1  on  foli  '        *    *  '*i» 

rocks  in  symbolic  writing.    Ti -  >  of  tli*  in 

biittle,  which  are  carefully  prctforvwl  to  decorate  the  houses,  ftroj 
tliemselvcs  often  embellislied  with  designs  trar<M  on  n:-   '     " 
pf  wax  and  resin.     On  the  banks  of  tluj  Fly  River  1! 
are  also  ns<.*d  as  niusii/al  instruments. 

Tho  island  of  Tasmania  has  already  1 ......vi-.*-!*^  ".a*w*.t 

by  tb«  ^yist'ifmatic  destruction  of  it«  \ 

were  c«timatod  at  about  seven  thousaud  ou  tha  liniviJ  4>f  tt 
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wliitrs,  aiul  who  were  said   to   be  of   a  remarkably  ^  :rwJ 

kindly  dLspositioiu     On   December   :iti,  18;U,  thu  lust r&A 

hounded  down  like  wild  beasta,  were  captured  at  tli©  extremity  of  | 
a  bca<lland,  and  tliia  event  wan  celebrated  as  m  ''h. 

Tbo  successful  hunter,  Robinson,  received  a  gt-  aixi ; 

of  six  hundred  acres  and  a  considerable  sum  of  money,  tH56ide«  a  { 
public  subscription  of  about  eight  tliuusand  pound:^. 

The  captives  were  at  first  conveyed  from  islet  to  islet,  ami 
then  confined  to  the  number  of  two  hundred  in  a  marshy  valley 
of  Flinders  Island,  washed  by  the  stormy  watei-s  of  Ba&s  Stmit 
They  were  supplied  with  provisions  and  some  lessons  in  thu  cale- 
chisni;  their  commuuity  was  even  quoted  as  an  example  of  Uiu 
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Fm,  9.  — Lalla  Bookh.  nin  X.kn  TAKaAmv. 


process  of  Christ  inn  civilization.     But  after 

denco  in  thia  place  of  exile  more  than  t!»r*'n  fou:   . 

ha^i  perislie*!.    Then  pity  was  taken  on  them.  »nd  ' 

'  '  two  wonK'fi,  uitil  lit 

J  (  d   to  a  narniw  pr- 

near  Hobart,  and  placet!  under  gome  kcs>pe^9»  who  t^nrt 
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blvos  at  their  exponsow    Ju  IHiiO  the  Tasmauian  race  was  roducetl 

sixteen  souls ;  in  1800  the  Ijist  man  perished,  aiul  in  ISTO 
[Queen  "  Truganina,  popularly  kuuwu  as  Lulla  Rookh,  foUowed 
LT  people  to  the  grave.     But  there  still  survived  a  few  half- 

stc.s,  and  in  1SS4  a  so-called  "Tasmauian"  woman  obtained  a 
rant  of  land  from  the  Colonial  Parliaraeut, 

Tlie  Fijians  present  affinities  hoth  with  the  western  IMclanc- 

Kans  and  eii^tern  Polynesians,  and  are  at  least  partly  of  mixed 

Bsceut,  although  the  majority  approach  nearest  to  the  former 

roup.     They  are  tall  and  robust,  very  brown  an<l  coppery,  some- 

^mes  even  almost  black,  with  abundant  tresses  intermediate  bo- 

reen  liair  and  wool.    Half-breeds  are  numerous  and  are  often 

pstinguished  by  almost  European  features.    Till  recently  they 

rent  nearly  naked,  wearing  only  the  loin-cloth  or  skirt  of  vege- 

ible  fiber,  smearing  the  body  witli  oil,  and  dyeing  the  hair  with 

Bd  ochre.    The  women  passed  bits  of  stick  or  bark  through  Iho 

^ercod  lobe  of  the  ear,  and  nearly  all  tlie  men  carried  a  fitrmidablo 

lub;  now  they  wear  shirts,  blouses,  or  di'essing-gowns,  or  else 

Irapo  themselves  in  blankets,  aud  thus  look  more  and  more  like 

*ietly  laborers  dressed  in  the  cast-ofT  clothes  of  their  employers. 

Pliey  dis]>lay  great  natural  intelligence,  and,  according  to  Williams^ 

ro remarkable  for  a  logical  turn  of  mind,  which  enables  Europeans 

I  discuss  questions  with  them  in  a  rational  way.    Their  gener- 

5ity  is  attested  by  the  language  itself,  which  abounds  in  terras 

leaning  io  give,  but  has  no  word  to  express  the  acts  of  borrowing 

lending.  Comfmred  with  their  Polynesian  neighbors,  they  are 
]so  distinguished  by  much  reserve.  Their  wrAv,  or  dances,  nl- 
rays  gnioefnl  and  marked  by  great  decorum,  represent  little  land 

sen  dramas,  sowing,  luirvesting,  fishing,  even  the  struggles  be- 
reen  the  rising  tides  and  rocks. 

Cannibalism  entered  largely  into  the  religious  system  of  the 
rijians.  The  names  of  certain  deities,  such  as  the  "god  of 
laughter,"  and  the  "god  eater  of  human  brains,**  sufficiently  at- 
^-st  the  horrible  nature  of  the  rites  held  in  their  honor.  Religion 
Iso  taught  that  all  natural  kindness  was  impious,  that  the  gods 
)ved  bloo<l,  and  that  not  to  shed  it  before  them  would  be  culpa- 
le;  hence  those  wicked  people  wlio  had  never  killed  anybody  iu 
lieir  lifetime  were  thrown  to  the  sharks  after  death.  Children 
|i>stined  to  be  sacrificed  for  the  public  feasts  were  delivered  into 
lie  hands  of  those  of  their  own  age,  who  thus  served  thcnr  appren- 
Icpship  p.r^  executioners  and  cooks.  The  banquets  of  "  long  pig  " — 
aat  ia,  human  flesh — were  regarded  ns  a  sacred  ceremony  from 
rhich  the  women  and  children  were  excluded;  and  while  the  men 

k1  their  fingers  with  all  other  food,  they  ha<l  to  employ  forks  of 
iff!  vrrwMl  at  these  feasts.  The  ovens  also  in  which  the  bodies 
Bf©  baked  could  not  be  used  for  any  other  purpose.    Notwith- 
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iman  p'  .lul  revolutions  havu  Uvkeii  place  in  this  region 

a  sccii        :  _;  tigh  to  cause  tlie  displacement  of  whole  races, 

10  curious  monuments  of  Easter  Island^  although  far  inferior  in 
rtlstic  work  to  the  wood-carvings  of  Biram  and  New  Zealand, 
my  porhaps  be  the  witnesses  of  a  former  culture,  uo  traxiitions  of 
which  have  survived  among  the  present  aborigines.  These  mon- 
uments may  possibly  be  the  work  of  a  Papuan  pepple,  for  skulls 
founri  in  the  graves  differ  in  no  essential  feature  from  those  of 
New  Guinea. 

The  Polynesiaus,  properly  so  called,  to  whom  the  collective 
terms  Mahori  aud  Savaiori  have  also  been  applied,  and  who  call 
aeniselves  Kanaka,  that  is,  '*  men,"  have  a  light-brown  or  coppery 
^mplexion,  an<l  rather  exceed  the  tallest  Europeans  in  stiiture, 
ii  Tonga  and  Samoa  nearly  all  the  men  are  athletes  of  fine  pro- 
jrtiona,  with  bhvck  and  slightly  wavy  hair,  fairly  regular  feat- 
res,  and  proud  glance.    They  are  a  laughter-loving,  light-hearted 
3ple,  fond  of  music,  song,  and  the  <lance.  and  where  not  visited 
wars  and  the  contagion  of  European  "culture,"  the  happiest 
:id  most  harmless  of  mortals.     When   Dumont  d'Urville  ques- 
Joned  the  Tukopians  as  to  the  doctrine  of  a  future  life,  with  re- 
gards for  the  good  and  punisliment  for  the  wicked,  they  replied^ 
Among  us  there  are  no  wicked  people." 
Tattooing  was  wide-spread,  and  so  highly  developed,  that  the 
^rtistic  designs  covering  the  body  served  also  to  clothe  it;  but 
jis  costume  is  now  being  replace<^i  by  the  cotton  garments  intro- 
Juced  by  the  missionaries.    In  certain  islands  the  operation  lasted 
'  long  that  it  had  to  be  begun  before  the  children  were  six  years 
Id,  and  the  pattern  was  largely  left  to  the  skill  and  cunning  of 
ae  professional  tattooera.     Still,  traditional  motives  recurred  in 
ao  ornamental  devices  of  the  several  tribes,  who  could  usually 
recognized  by  their  special  tracings,  curved  or  parallel  lines^ 
Jiftmond  forms,  and  the  like.    The  artii^ts  were  groujK^d  in  schools, 
like  the  Old  Masters  in  Europe,  and  they  worked  not  by  incision' 
as  in  most  Melanesian  islands,  but  hy  punctures  with  a  small, 
:)mh-like  instrument  sliglitly  tapped  with  a  mallet.     The  pig- 
lont  used  in  the  painful  and  even  dangerous  operation  was  usu- 
lly  the  fine  charcoal  yielded  by  the  nut  oi  Aleurifes  frdoho,  an 
jflt»acrinr>us  plant  used  for  illuminating  purposes  throughout  east- 
pn  Polynesia. 
In  Samoa  the  women  were  mnch  respected,  and  every  village 
lis  patroness,  usually  the  chief's  daughter,  who  represented 
tjo  community-  at    the    civil    an<l    religions   feasts,   introduced 
Irangera  to  the  tribe,  and   diffused   general  happiness  by  her 
leerful  demeanor  and  radiant  beauty.    But  elsewhere  the  worn- 
though  as  a  rule  well  treated,  were  regarded  as  greatly  in- 
brior  to  the  men.    At  the  religions  ceremonies  the  former  wr- 
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[jr  '  ;  the  latter  m, or  sacred;  and  most  of  the  interdic- 
lahooed  fell  on  the  we^iker  sex.  The  women  never 
shared  the  family  meal,  and  they  were  regarded  as  common  prop- 
erty in  the  households  of  the  chiefs,  where  polygamy  was  the  nilo. 
^efore  the  arrival  of  the  Europeans,  infanticide  was  systemati- 
Uly  practiced ;  in  Tahiti  and  Bome  other  groups  there  existed  a 
sial  caste,  among  whom  this  custom  was  even  regarded  as  a 
Hence,  doubtless,  arose  the  habit  of  adopting  strange 
Children,  almost  universal  in  Tahiti,  where  it  gave  rise  to  all 
aer  of  complications  connected  with  the  tenure  and  inherit- 
I  of  property. 
In  Polynesia  the  government  was  almost  everywhere  centered 
the  bauds  of  powerful  chiefs,  against  whoso  mandates  there 
ras  no  appeal.  A  vigorous  hierarchy  separated  the  social  clasees 
'one  from  another,  proprietors  being  subject  to  the  chiefs,  the  poor  j 
the  rich,  the  women  to  the  men  ;  but  over  all  custom  reigned 
ipreme.  This  law  of  taboo,  which  regulated  all  movements  and 
^ery  individual  act,  often  pressed  hard  even  on  its  promulgat-ors, 
ad  the  terrible  penalties  it  enforced  against  the  contumacious 
Brtainly  contributed  to  increase  the  ferocity  of  the  oceanic  popu- 
[IU8.  Almost  the  only  punishment  was  death,  and  human 
ices  in  honor  of  the  gods  were  the  crowning  religious  rite. 
In  some  places  the  victims  were  baked  on  the  altars,  and  their 
flash,  wrapped  in  taro-leaves,  was  distributed  among  the  warriorB. 
Yel,  despite  the  little  value  attached  to  human  life,  the  death 
of  adult  men  gave  rise  to  much  mourning  and  s<^lemn  obsequiea, 
lor  was  this  respect  for  the  departed  an  empty  ceremonial,  for 
lie  ance»tor3  of  the  Polynesians  were  raised  to  the  rank  of  go<ls, 
ftking  their  place  with  those  who  hurled  the  thunderbolt  and 
irred  up  the  angry  waters.  A  certain  victorious  hero  thus  be- 
the  god  of  war,  and  had  to  be  propitiated  with  supplica- 
But  the  common  folk  and  captives  were  held  to  be  "  sonl- 
(^^  although  a  spirit  was  attributed  to  nearly  all  natural 
t>ject3. 


I5  hid  booV  on  The  Cradle  of  cbe  Arjans,  Prof.  Rondall  takcd  the  position 
of  an  independent  critic.  Reviewing  the  tbeorios  that  have  been  offered,  and  the 
ar^ments,  both  in  favor  of  an  Asiatic  and  of  a  European  origin,  be  coDcladea  that 
the  portion  of  the  while  race  to  which  the  Indo-European  languofroa  proporljr  he- 
long  had  it«  flrrt  homo  in  soulhem  Seandinario,  and  19  best  rppresenled  hjr  the 
Swede*  and  Norwegiana  of  the  present  day.  Father  Van  den  Ohoyn,  on  the  other 
hand,  in  hia  recently  pnbli»hed  pamphlet,  L'Origino  Europ<!'enne  de«  AryiM»« 
vajnB  up  the  discnssion  from  the  point  of  view  of  the  old  theory  of  a  home  in  the 
of  Uie  Ozufl  and  Jazartea.  K.  Reinech,  reviewing  hi«  booV,  oppoecs  the 
Is*  of  a  European  borne,  but  comtnita  himself  no  further  than  lo  lay  that  ibtt 
I  is  ^aocnewbere  in  Asia.** 
▼OL.  xxxra. — M 
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KING   BOMBA'S  PHILOSOPHICAL  CATECHISM. 


Bt  Pj»».  E.   p.   EVANS, 

THE  proper  education  of  a  prince  and  heir  to  the  throne  has 
been  regarded  from  time  imniemoriftl  as  one  of  ibe  nioci 
perplexing  problems  of  pedagogics.  Especially  in  the  pa«l  flgoi 
of  absolutism,  when  the  monarch  was  the  source  of  all  Butliorit>%  | 
it  was  a  matter  of  immense  lmi>ortance  that  the  man  whose  wfll 
was  to  be  the  law  of  the  land,  and  uix)n  whose  merest  whim  the 
weal  or  woe  of  a  whole  people  depended,  should,  as  a  cliild^  bo 
trained  up  in  the  way  he  should  go^  and^  as  an  adiUt,  should  not  j 
be  permitted  to  depart  from  it. 

In  the  Orient,  where  the  sovereign  was  revered  as  a  d*  tne 

incarnation  and  plenipotentiary  delegate  from  heaven  i-  .  --.  ad- 
ministration of  justice  on  earth,  he  was  also  supposed  to  b©  8a|)er- 
naturally  endowed  with  wisdom  from  on  high— a  plea^i'  ''D,  | 

which  still  survives  in  the  claims  of  kings  to  wear  th-  ..  lu  , 

and  wield  their  scepters  "by  the  grace  of  God."  As  a  natural 
sequence  of  this  theory,  scions  of  royal  stock  were  confiddd  lo 
members  of  the  sacerdotal  order  for  their  education.  In  India 
the  Brahman  claimed  for  his  caste  all  posts  of  honor  and  erotdu- 
ment  in  the  realm,  and  all  positions  of  influence  near  the  person 
of  the  ruler.  Not  only  was  it  deemed  essential  to  the  powrr  and 
permanence  of  the  dynasty  that  he  should  perform  the  dutiea  uf 
court  priest  {jyitrohita)^  but  he  also  arrogated  to  himself  the  func- 
tions of  court  fool  (vidushaka)  ;  in  his  overweening  ambition  and 
insatiable  g^eed  of  supremacy,  he  could  bear  no  rival  near  thv 
throne,  even  though  the  competitor  wore  a  man  of  motley. 

It  was  likewise  the  privilege  of  the  Brahman  to  bo  pedagitf^ui 
in  perpetuity  to  the  royal  family.  His  son  or  some  member  af 
his  caste  was  as  sure  of  succeeding  to  the  ferule  as  tlie  kin^f^a  son 
or  some  prince  of  tho  blood  was  of  inheriting  the  scepter;  and, 
judging  from  what  we  know  of  the  manuals  of  i'  "  *  in 
which  his  teachings  were  embodied,  he  was  eminen  .  t.»( 

his  high  office.    Thus  the  HitopadesA  was  composed  or  rather  com* 
piled  by  Vishnu  Siirman  for  several  young  prixi       "  ^     ..  ^  -  -  i,jg  i 
pupils;  and  it  would  be  difficult  to  find  in  thi  jto 

of  didactic  literature  any  work  containing  in  tht*  -« 

a  greater  sum  of  homely  wisdom  and  a  larger  n»"*  '  a* 

tial  maxims  and  ethical  rules  for  tho  conduct  of  tn- 1 

pressed  into  this  little  treatise  on  deportment,  or  rd 

which  the  modem  masters  of  this  science  wl ^    by 

savoir  viiyre.     This  Kind  Counsel,  as  the  title  Hitopa<l«fiA  «g:- 1 
nifios,  is  illustrated  and  enforced  by  a  series  of  fables  and  kindnd 
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tories,  skillfully  woven  togetlier  into  a  consecutive  narration, 
rbicli  hay  remuined  for  centuries  the  unsurpassable  model  of  all 
[)roductious  of  a  like  character.  In  Greek  literature  we  have 
[enophon*s  Cyropwdia,  which  gives  an  imaginary  picture  of  the 
lucation  of  the  elder  Cyrus,  in  order  to  present  the  ideal  of  a 
prince  whose  moral  and  intellectual  faculties  have  been  devel- 
>ped  acof>rding  to  the  principles  of  the  Socratic  philosophy.  Less 
porthy  of  note,  and  yet  not  devoid  of  significance,  is  the  De  Clo- 
aentia  ad  Neronem  Cfiesarem  of  Seneca,  whose  imperial  pupil 
lero  does  not  redound  to  his  credit  as  a  tutor,  and  whose  own 
ionduct  did  not  always  exemplify  his  fine  ethical  maxims.  In 
he  sixteenth  century  Duke  Julius,  of  Brunswick,  began  with  his 
)eutscher  Fiirstenspiegel  the  fabrication  of  those  moral  mirrors 
which  princes  are  enabled  to  see  themselves  as  others  see  them. 
The  Prince  of  Machiavelli  is  a  different  kind  of  production, 
teiug  less  a  pedagogical  than  a  political  treatise — not  so  much  an 
cposition  of  ethical  principles  as  an  enforcement  of  practical 
>licy.  It  is  the  final,  energetic  effort  of  a  sincere  patriot  to 
scue  his  country  from  the  demoralizing  and  disintegrating  in- 
luences,  aristocratic,  democratic,  and  hierarchical,  which  made  it 
\h*^  \iToy  o(  factions  from  within  and  foreigners  from  without.  If 
Iw  remedy  prescribed  is  drastic,  the  disease  was  also  desperate. 

Of  all  modem  works  belonging  to  the  class  under  consideration, 
The  Adventures  of  Telemachus,  written  by  F^nelon  for  the  in- 
truction  and  guidance  of  the  grandsons  of  Louis  XIV,  holds  per- 
ips  the  highest  place  in  literature.  But  the  ideal  of  conduct, 
rhich  the  Archbishop  of  Cambrai  here  offers  for  imitation,  is  so 
pure  and  exalted,  that  the  king  regarded  the  book  as  a  satire  on 
is  reign  and  forbade  its  publication.  It  was  also  the  common 
[)inion  of  his  courtiers  that  Calypso  was  the  Marquise  de  Monte- 
1,  Antiope  the  Duchesse  de  Bourgogne,  and  Sesostris  no  less  a 
ersonage  than  the  Grand  Monarch  himself.  No  one,  nowadays, 
reading  Fdnolon's  masterpiece  of  fiction,  thinks  of  the  didactic 
irpose  for  which  it  was  written  ;  we  are  attracted  solely  by  the 
barm  of  style  and  tho  perfection  of  artistic  form  which  have 
le  it  classic. 

Very  different  in  this  respect  is  the  notorious  Philosophical 
"  iborated  by  King  Ferdinand  II  and  Monsignore 
ishop  of  Sorrento,  for  the  use  of  the  Hereditary 
Prince  and  of  the  Most  Faithful  People  of  the  Two  Sicilies.  This 
book,  which  appeared  in  1850,  was  written  to  justify  the  perfidies 
_»nd  perjuries  of  King  Bomba,  and  also,  ad  usum  Delphini,  to  in- 
lilcato  and  perpetuate  the  principles  of  monarchical  absolutism. 

After  the  suppression  of  the  Revolution  of  1848,  and  the  ab- 
DgatioD  of  the  reforms  which  this  movement  had  temporarily 
fect<Mi,  the  sovereign  of  the  Two  Sicilies  began  to  manifest  an 
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Bxtraordinary  interest  in  diffusing  wliat  he  (leeme-' 
aution  among  his  benighted  subjects.     Ho  mode  a 
Good  Books  in  favor  of  Truth  and  Virtue,  in  which 
of  the  divine  right  of  kings  and  the  duty  of  pas 
the  part  of  their  sulijects  were  taught  in  the  mu- 
These  cheaply  printed  pamphlets  and  little  volomes  wen?  BcaU 
tered  broadcast  over  the  country;  but  as  the  great  maj*  ^ '"    * 
the  people  were  unable  to  read  them,  owing  to  the  genei 
eraoy  which  his  system  of  government  had  produced,  the  priests 
were  instructed  to  communicate  the  contents  of  them  t'^  **'  ■'• 
parishioners,  and  to  make  the  ideas  contained  in  them  the 
of  frequent  discourse.     His  Majesty  also  caused  to  be  i 
New  Philosophic-Democratic  Vocabulary  indispensabU 
one  who  desires  to  understand  the  New  Revolutionary  Lai 
in  which  the  logic  of  the  Holy  Office  is  com!  ' 
of  the  barracks  and  of  Billingsgate  to  heaj-)  ( 
opinions.    But  the  famoiis  series  reaches  its  climax  iu  the  afi 
mentioned  Catechism,  the  capolax^oro  of  Mrn    '  '  a  ho, 

to  the  exercise  of  his  archiepiscopal  functim  iim 

of  Superintendent  of  Public  Instruction  and  the  couliduutial  post 
of  tutor  to  the  crown  prince. 

In  the  preface  the  author  addresses  himself  directly  to  ^'priooes, 
bishops,  magistrates,  instructors  of  youth,  and  all  men  of  good- 
will/* and  enjoins  upon  them  to  use  their  authority,  their  money, 
and  their  influence  to  secure  the  widest  possible  distribution  of 
his  work.  Those  who  have  control  of  the  public  funds  in  the 
cities  of  the  re^ilm,  he  says,  should  apj)ly  them  generously  Aod 
systematically  to  this  vrorthy  end,  and  assures  these  ofBeifth  that 
God  will  bless  their  pious  embezzlements. 

The  following  is  a  translation  of  the  &rst  chaptof ,  which 
of  Philosophy : 

"  Disciple.   What  is  philosophy  ? 

"  Master.  It  is  the  science  of  truth,  or  rather  the  science  which 
teaches  us  to  distin^sh  truth  from  error. 

"D.  Is  it  necessary  to  teach  this  science  to  very  young  per- 
sons ? 

"  M.  It  would  not  be  necessary,  since  they  would  I»arn  it  grad 
|TUally  from  experience  and  from  the  words  and  writ- —   ^  *    't*^ 
ind  wise  men  ;  but  at  the  present  time  it  is  necc4»«.i 
tiau  teachers  should  bogin  early  to  instruct  thoir  pu 
true  philosophy,  in  order  that  they  may  not  loorn  f**' 
perverse  and  false  philosophy, 

"  Z).   Why  is  it  that  some  persons  v  '-och  a  wiokt<l  pi 

loaophy,  and  desire  to  diffuse  error  ratht truth  ? 

^  M.  Because  they  are  vicioufl  and  bad,  and  wish  that  all  o4hi 
en  should  bocomo  vicious  axkd  bad. 
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4 


CATECHISXtr^u 


**  D.  Who  are  thoBO  who  teach  a  false  and  perverse  philosophy  ? 
"  M.  Thoy  are  the  liberal  philosophers. 

"  D.  Would  it  not  be  well  to  massacre  all  these  comipters  and 
eivere  of  the  human  race  ? 

* M.  No,  my  son;  we  should  detest  their  errors,  but  should 
their  persons  with  the  eye  of  charity,  pray  God  to  convert 
lem,  pardon  the  offouses  which  they  commit,  do  g0(xl  to  them, 
ad  succor  them  in  their  necessities.  These  are  the  doctrines  of 
Christianity,  and  we  should  show  what  a  difference  there  is  be- 
tween the  followers  of  the  liberal  philosophy  and  the  followers  of 
10  gospel. 

**  Z).  What  are  the  effects  of  the  doctrines  taught  by  the  liberal 
lilosophors  ? 

"  M,  They  cause  the  decay  of  religion,  bring  disaster  upon  the 

state,  produce  the  slaughter  of  war,  the  weeping  of  mothers,  and 

_'eneral  misery  of  the  people,  as  may  be  seen  in  all  those  coun- 

whose  inhabitants  have  let  themselves  be  led  astray  by  these 

ital  and  foolish  notions.    And,  above  all,  they  cause  the  eternal 

atiou  of  souls,  because  he  who  lives  contrary  to  the  law  of 

^on  earth  can  not  expect  anything  but  hell  in  the  next  world, 

'D.  Are  all  liberals  wicked  in  the  same  degree  ? 

^  M.  Not  all,  my  son,  becaxise  some  are  willful  deceivers,  and 

others  are  wretchedly  deceived  ;  nevertheless,  they  all  go  the 

same  way,  and,  if  they  do  not  turn  from  thia  path,  will  all  reach 

the  same  goal. 

"  D.  How  are  liberal  j)hilo8opher8  to  be  recognized  ? 
"  M,  When  you  see  any  one  who  keeps  away  from  the  sacra- 
monts  and  the  religious  services,  who  does  not  go  to  church,  or,  if 
he  sometimes  goes  there,  acts  irreverently  and  disrespectfully, 
who  ostentatiously  neglects  to  take  off  his  hat  before  the  images 
of  Jesus  Christ  and  the  saints,  and  is  ashamed  to  be  seen  making 
the  sign  of  the  cross ;  when  you  hear  any  one  joking  about  heaven 
and  hell,  speaking  evil  of  the  prince  or  of  the  government,  derid- 
_ing  priests  and  friars  and  ecclesiastical  persons ;  when,  finally, 
perceive  any  one  who  is  glad  to  learn  of  the  progress  of  rebell- 
and  the  success  of  rebels,  and  who  disapproves  of  the  vigor- 
ous act*j  of  the  legitimate  authorities,  and  receives  with  signs  of 
sorrow  news  favorable  to  the  preservation  of  religion,  of  the  sov- 
ereign power,  and  of  public  tranquillity — then  you  can  say  for 
certain  that  all  these  are  liberal  philosophers. 

"  D.  Are  all  those  who  wear  whiskers  and  full  boards  liberal 
lilosophers  ? 

M,  Not  all,  because  many  people  merely  follow  the  fashion 
w.      ■■      :'     •      ;■,!. 

/  i)g  men,  then,  permitted  to  follow  the  fashion  ? 

'  M,  When  the  fashions  are  neither  obscene  nor  ridiculous. 
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each  one  is  free  to  follow  them  if  he  soea  fit,  i 
that  such  or  such  a  fashion  may  not  be  genei-..^    ,.     ....—  .a 
a  mark  of  adhesion  to  a  bad  claas.    The  garb  of  a  han^^m&n 
of  an  assassin  may  not  be  scandalous  in  itself,  but  no  honorable^ 
and  respectable  man  would  clothe  himself  as  an  assassin  or  hang* 
man  in  order  to  be  in  fashion.    In  like  manner  wise  and  Christi 
persons  ought  to  be  ashamed  to  imitate  in  their  appar» !    '     '  Ijer- 
als  and  liberal  philosophers,  and,  for  this  rt'flson,  whi  <  wa-^ 

days  under  the  pretext  of  adapting  his  dress  to  the  mode  pliiattr 
his  face  with  those  demi-periwigs,  shows  signs  of  little  honesty^ 
or  at  least  of  little  sense." 

This  is  a  fair  specimen  of  the  puerility  of  the  archbishop's  rcii-] 
soning.    He  then  proceeds  to  discuss  the  ori^  and  nature  of  hu» 
man  society,  which, he  maintains,  is  a  divine  institution. and  bi!gAiL 

exist  essentially  in  its  present  constitution  with  the  cr 
fof  man«    The  theory  of  a  primitive  state  of  savagery,  out  of  ^ 
the  race  was  gradually  evolved,  he  denounces  as  a  figment  of  i 

agination,  having  no  more  reality  than  the  dag  with  wvenl 
leads  or  tho  soa-creature  half  fieh  and  half  maiden  described  bj 
the  poets.  "  Modem  philosophers,  for  their  own  base  ends,  have 
feigned  to  believe  in  such  a  state  of  nature,  as  they  call  it,  whe 
it  should  be  called  a  state  contrary  and  repugnant  to  natui*," 
The  moral  which  the  Right  Reverend  Apuzzo  draws  from  bU 
doctrine  is,  that  society  being  an  institution  established  >"  ■' 
man  has  no  right  to  change  it  under  the  pretext  of  refori; 
the  force  of  revolution,  thus  impiously  endeavoring,  by  ovortuniH 
ing  the  thrones  of  divinely  appointed  kings,  and  subverti* 
social,  civil,  and  religious  arrangements  which  God  has  or 
to  improve  upon  the  wisdom  of  the  Omniscient. 

As  regards  liberty,  he  says  it  would  be  madness  and  blasphem) 
to  maintain  that  the  freedom  of  the  gospel  has  anything  in  com- 
mon with  the  freedom  preached  by  modem  pli  What 
the  redemption  of  Christ  freed  man  from  wa-  nnatiG 
and  slavery  of  sin,  and  from  the  dominion  of  the  devil.  "  Befo 
lis  advent,  demons  tormented  and  aRlicted  the  human  noe  in 
thousand  ways,  but  Jesus  Christ  so  effectually  released  mi 
from  that  scourge,  and  so  conquered  the  power  of  hdl,  that  now»> 
^days  one  scarcely  knows  that  there  are  any  sn  *  "  ^*  ^  as  d^ 
aons."  Was  ever  any  utterance  of  even  the  i  l  mora 
naive  than  this  I  All  aspirations  and  struggles  for  a  xv^ 
differing  from  his  definition  of  the  frt^om  of  the  gospt'l  hft^ 
nounces  as  destructive  of  human  happiness  and  off^'usivo  to  tlifl 
Saviour  of  tho  world. 

In  the  chapter  on  equality,  we  are  told  that  men  aro  tallf  shot 

irt,  stupid,  learned,  ignorant,  virtuous,  TiciouB,  rich^  poor 
strong,  and  feeble,  and  that  it  is  therefore  impossible  for 
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be  all  equal.    Equality  before  the  law,  with  which  liberal  phi- 
gophers  seek  to  fiattcr  the  vanity  and  excite  the  passions  of  the 
pulace,  is  also  a  chimera.    To  punish  all  persous  equally  for 
e  same  overt  acts  would  be  manifestly  unjust.     Throwing  a 
ndful  of  mud  at  a  common  laborer  should  not  be  viaited  with 
as  severe  a  penalty  as  throwing  a  handful  of  mud  at  a  nobleman, 
use  in  the  case  of  the  laborer  the  act  only  occasions  a  slight 
convenience,  while  in  the  case  of  the  nobleman  it  involves  a 
grievous  insult.    By  such  plausible  but  wholly  impertinent  illus- 
trations the  shrewd  archbishop  seeks  to  shirk  the  main  principle, 
and  to  impose  upon  the  simple-minded,  who  may  not  have  wit 
enough  to  detect  the  fallacies  of  his  reasoning,  and  to  perceive 
at  equality  before  the  law  does  not  imply  the  necessity  of  ignor- 
g  all  circumstances,  motives,  and  effects  attending  a  culpable 
action.    He  admits,  in  conclusion,  that  all  men  should  be  equal  in 
the  eye  of  justice,  but  asserts  that  "  such  an  equality  is  already 
enjoyed  by  the  inhabitants  of  the  whole  civilized  world,  so  that 
there  is  no  need  of  the  liberal  philosophers  wasting  their  breath 
in  proclaiming  it."    If  some  persons  now  and  then  suffer  wrong, 
•*  this  is  due  to  the  wickedness  of  the  human  heart,  and  not  to  any 
foots  of  institutions  and  laws."    That  it  is,  however,  the  object 
laws  and  institutions  to  restrain  the  wickedness  of  the  human 
heart,  and  that  so  far  as  they  fail  to  do  this  they  are  defective,  is 
a  point  wholly  ignored. 

After  the  close  of  the  Franco-German  War^  the  cities  of  the 
fatherland  began  to  grow  with  unwonted  rapidity,  and  many  per- 
sona of  the  baser  sort  became  owners  of  urban  habitations,  and  in 
their  pride  of  acquisition  waxed  exceedingly  arrogant.  A  citizen 
of  Munich,  who  had  suddenly  risen  from  the  low  estate  of  a  handi- 
^^U'aftsman  to  the  dignity  of  a  householder,  posted  up  in  the  lower 
^Halls  of  his  tenements  a  long  list  of  printed  rules  and  regulations 
^^ft>  be  observed  by  his  tenants,  who  were  not  only  informed  when 
^Biey  must  clean  and  light  the  stairs,  and  when  they  might  or 
^Blight  not  play  on  musical  instruments,  but  also  received  definite 
^■bd  minute  instructions  touching  their  personal  relations  to  him- 
Vfelf,  how  they  must  greet  him  in  passing,  and  must  treat  him  with 
proper  respect  on  all  occasions.  Having  specified  all  the  cases 
which  he  could  think  of,  and  fearing  lest  any  loophole  should  be 
left  by  which  obligations  might  be  evaded,  he  laid  down,  in  a  con- 
cluding paragraph,  the  following  general  principle:  *'In  short, 
the  tenant  has  no  rights,  but  only  duties," 

According  to  Monsignore  Apuzzo,  God  has  regulated  the  uni- 
verse on  the  same  principle,  and  man  has  no  rights  in  opposition 
to  the  sovereigns  who  rule  over  him,  but  only  duties  toward  them, 
"The  law  of  God  commands  kings  and  rulers  not  to  be  tyrannical 
and  not  to  oppress  their  subjects  unnecessarily,  and  thereby  guar- 
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autoes  to  the  people  all  the  liberty  they  can  enjoy  withoat 
turbing  the  social  order."    But  as  the  soverei^  alone  is  !■:>  d< 
what  degree  of  oppression  is  necessary,  and  as  there  is  no  tnc 
of  enforcing  the  law  of  God  in  case  ho  sees  fit  to  violate  it,  this" 
guarantee  of  the  liberty  of  the  people  seems  to  ho  of  the  sleudo^ 
and  filmiest  texture. 

"The  people  of  themselves  have  uo  right  to  n 
shall  be  the  constitution  and  fundamental  laws  of  ; 
this  would  be  a  limitation  of  sovereignty,  which  can  Bot  be  gdu^ 
ditioned  and  circumscribed  except  by  itself,  otherwise  it  wodd 
not  be  that  supreme  power  established  by  Ood  for  the  gnod  of 
society/*    Even  if  a  king  has  sworu  to  observe  tl 
of  the  realm,  he  may  set  it  aside  if  he  finds  it  pn 
exercise  of  his  sovereignty  and  injurious  to  the  L: 
of  the  state.    "  An  oath  can  never  be  permitted  to  h    <  ;.  -    . 
of  iniquity,  or  a  cause  of  harm  to  the  people.    BcmiIl.^,  ti  • 
of  the  Church  has  been  authorized  by  God  to  absolve  con: 
from  oaths,  whenever  he  thinks  there  are  j       ' 
so.    Even  if  a  monarch  should  violate  th' 
of  the  c-ountry  inconsiderately  and  without  just  cnuse,  univenal 
contempt  and  censure  would  be  the  onl>  Me  penalty  for  such 

an  act.    The  supreme  power  may  be  p;  r  blamed,  bat  can 

not  be  judged  or  cx>ndemned  by  any  other  power,  since  it  ia  sn-J 
preme.    The  people  must  accept  the  result  with  resignatir- 
will  lose  nothing  thereby,  because  the  fundamental  laws  ;. 
work  of  man,  but  the  sovereign  power  is  the  work  of  God. 

"  Z).  But  suppose  the  king  burdens  his  subjects  with  •'"•-'*^ 
taxes  and  squanders  the  money  of  the  state,  wotdd  not 
of  the  people  be  justifiable  ? 

**  M.  No,  it  would  not  be  justifiable,  because  the  people  1iav6  no 
right  to  judge  of  the  necessities  and  expenditures  of  the  soverei^^, 
and  the  Holy  Spirit  through  the  mouth  of  Saint  Paul  liat  com- 
manded the  people  to  pay  tribute,  but  has  nowhere  said  that ' 
should  audit  the  accounts  of  kings. 

"  D.  "WTien  the  king  cruelly  abuses  and  d<xs  :;  .t  r-:^i'»«.t 
lives  and  blood  of  his  subjects,  would  not  rev*.!  iiL-L  rvvoiui 
be  justifiable  ? 

"  3f.  Not  at  all,  because  the  peoph*  ar*.^  w-  "^ 

of  injuries  done  them  by  private  persons,  a 

inflicted  upon  them  by  princes  whom  Qod  has  appointed  to  rale 
over  them."  ^ 

As  regards  freedom  of  opinion,  every  man  lit  at  liliorty  to  coter^H 

tain  whatever  opinions  ho  pleasoByaud  the  govijnim<uit  can  aoi^^ 

c^rsecute  him  on  this  account,  because  it  has  no  n3<'"'^«'  "^  T*' 

Dg  his  opinions.    But  when  thetfte  secret  thoughts  : 

~bf  the  mind  are  expressed  in  wordA,  vhether  spokan  oc  wn 
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ley  cease  to  be  mere  opinions  and  become  overt  acts,  and  are,  as 
jcli,  subject  to  the  scrutiny  and  control  of  the  public  authorities. 
is  not  only  the  right  but  also  the  duty  of  the  supreme  power  to 
prevent  tlie  promulgation  and  to  punish  the  dilTusian  and  propa- 
ption  of  false  and  iJernicious  opinions,  which  imperil  the  existing 
tligioufi,  political,  and  social  inniitutionB.  "God  did  not  endow 
len  with  speech  in  order  that  they  might  utter  absurdities  and 
klasphemies,  nor  favor  the  invention  of  printing  in  order  that  it 
light  serve  to  excite  scandals,  spread  abroad  impiety,  and  stir 
kp  the  people  against  the  powers  that  be,  which  are  ordained  of 
im."  "What  kind  of  opinions  are  dangerous  and  injurious,  it  is, 
course,  for  sovereigns,  aided  and  advised  by  sacerdotal  coun- 
&lors  to  decide,  and  from  their  decision  there  is  no  appeal. 
The  most  perfect  form  of  civilization,  according  to  Monsignoro 
Apuzzo,  is  the  mean  between  extreme  ignorance  and  excessive 
Uiowledge.  "Of  course  it  is  not  meant  to  inculcate  absolute 
fnorauce,  aud  to  imply  that  men  of  the  lower  classes  should  live 
Ike  Iwiasts  and  blocks  of  stone,  but  that  each  person  should  be 
Lught  what  is  suitable  to  his  class,  and  avoid  that  superfluity 
Hiich  can  only  prove  harmful  and  troublesome  to  him.  The 
[oly  S|)irit  says  through  the  moutli  of  Saint  Paul  that  one 
lould  not  know  more  than  is  convenient,  and  should  be  content 
know  with  moderation,  ^non  plus  sapere  quavi  oporief  sapere 
erl  Hnpare  ad  sobrieiateni' ;  and  these  words  of  the  apostle  are 
idressed  not  only  to  the  learned,  but  to  men  of  all  classes.  For 
^borers  and  peasants,  moderation  consists  in  knowing  the  cate- 
lism  and  the  vocal  prayers,  and  nothing  more.  For  mechanics 
irl  shopkeepers,  moderation  consists  in  knowing  how  to  road, 
ite,  and  cipher  a  little,  and  nothing  more.  For  the  professional 
lasses,  moderation  consists  in  studying  merely  what  pertains  to 
leir  professions  ;  and  for  the  higher  classes,  moderation  consists 
in  learning  what  they  can,  provided  they  do  not  abuse  the  teach- 
jgs  of  man  by  setting  them  in  opposition  to  the  teachings  of 
^od.  This  is  what  is  called  knowing  soberly,  and  these  are  the 
Imits  within  which  the  spread  of  learning,  culture,  and  enlighten- 
aent  must  be  kept." 

These  are  the  views  of  a  man  who  was  the  highest  ecclesias- 
Scal  dignitary  and  the  Superintemient  of  Public  Instruction  in  the 
ingdom  of  the  Two  Sicilies  under  Ferdinand  II ;  and  this  is  the 
>rt  of  sophistical  stuff  with  which  the  crown  prince,  who  after- 
ward ascended  the  throne  as  Francis  II,  was  systenmtically 
rammed.  His  education  was  entirely  in  the  hands  of  Jesuits,  and 
i  was  in  this  wise  that  they  carried  it  on.  No  wonder  that,  as 
ing,  he  was  a  gloomy  and  narrow-minded  bigot,  the  helidoss 
ipiH>t  of  priests,  utterly  alien  to  the  prevailing  spirit  of  the  age 
ad  the  noblest  aspirations  of  his  time,  and  that  Garibaldi's  mere 
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presence  in  southern  Italy  sufficed  to  cause  his  scepter  to  fall  fr 
his  impotent  grasp. 

In  the  concluding  chapters  of  his  Philosophical  Catechium  onr 
author  ridicules  love  of  country  as  a  shallow  s. 
patriotism  as  sedition,  burns  holy  incense  uno 

3re  of  petty  potentates  who  were  then  the  curse  of  Italy,  prais 
foreiyfn  domination,  extols  tlifi  **  loyal  and  Christian  "  h- 
Hapsburg,  and  even  invokes  the  blessing  of  heaven  tij- 
Austrian  soldiers,  and  has  the  impudence  to  assert  that  Miero  19 
not  a  foot  of  soil  in  the  whole  peninsula  that  has  not  lioen  frcwi| 
and  saved  by  them. 

The  rapid  march  of  events  since  18G0  has  now  madu  ii  swn 
almost  incredible  that  such  a  work,  worthy  of  the  darkest  |ieric 
of  tlie  middle  ages,  should  have  been  written,  approved  by  th< 
Church  and  the  state,  and  circulated  as  a  public  document 
southern  Italy  less  than  tifty  years  ago. 

It  is  at  present  almost  impossible  to  obtain  a  copy  of  the  origi^ 
aal  volume;  but  the  people  of  the  Two  Sicilies  hail  no  sooiiH 
cliieved  their  independence  than  the  liberal  jmrty  at  Kaples  n*-1 
printed  it  as  a  monument  to  the  deposed  Bourbon  dyiui^y— « 
monument  that  performs  the  functions  of  a  pillory. 


WILD  HORSES. 

By  Dii.  EDODARD  L.  TROUES6AKT. 

THE  primitive  stock  of  the  domestic  horse  has  until  recentlji 
been  considered  wholly  extinct.    A  few  more  or  less  numcr*^ 
ous  herds  of  horses  called  tarpans  are  living  in  a  state  of  frr^-J 
dom  in  the  stoppes  of  central  Asia,  but  they  are  the  descendant 
of  domestic  horses  that  have  become  wild,  and  do  not  <' 
lore  from  the  domestic  races  of  the  same  country  thai.  :  . 
rild  horses  of  the  Landos  and  of  La  Camurguo,  in  the  sonUi 
franco,  differ  from  the  horse  of  Tarbes  or  the  V  -i. 

There  are  also  found  in  the  Asiatic  stepjn  -  1-.  of  roallj 

wild  animals,  the  hemiones,  onagras,  or  fertile  mul«38  of  tbi 
icients,  which  *   true  horses,  but,  notwitb*      ' 

lorter  ears,  nioi.  tble  the  ass  and  mule.    Ti 

scatten^d  in  Asia  and  form  three  distinct  species,  of  which  Uie 

est  kiK>wn  is  the  Indian  hemionr  '  ^'  »     -■  -,   -    - 

pr),  thr  onagra  of  Pallas  and  the  lu 
Hindoos,  the  ^/lour  or  t/ifrrfecW  of  the  s,  and 

of  the  Kirghiz — &  species  common  ib  aot^.-'^jivd  gar *^•*■ 
itf  easily  brcnh 

It  inhabits  the  Cutch  or  Indian  Desert  and  the  step^K^  uf  Tur^ 
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tistan,  where  the  caravans  going  from  Persia  to  Yarkand  often 

loot  numerous  droves  of  these  aninmls.     Farther  north  and 

Rist,  on   the   central    plateau    of    Asia,  lives   the    hemione   of 

Thibet  {Eqnus  hvviionus  proper),  the  kiang  or  (U^ighini  of  the 

J'iiibetanSf  which  much  resembles  the  preceding  animal.    Then  in 

le  southwest,  in  the  Desert  of  Syria  and  the  nortli  of  Arabia,  is 

^ound   the  hemippus  {Equas  hemippuis  or  E.  hemionus  SyHa- 

4^),  with  shorter  cars  and  more  elegant  forms  than  the  i)receding 

) animals.     Prof.  Henri  Milne-Edwards  was  of  the  opinion  that  the 
three  races  of  hemione  were  only  local  varieties  of  a  single  spo- 
bios  (Eiiuus  heniionus). 
I     North  of  the  central  plateau  of  Asia,  the  steppes  of  Turkistan 
kre  prolongoii  so  as  to  form  the  Desert  of  Gobi,  and  again  farther 
bast  into  the  Desert  of  Dzungaria.     This  region,  situated  immedi- 
ately south  of  Siberia,  from  which  it  is  separated  by  the  valley 
i^f  the  Amoor.  and  north  of  the  Thian-Shan  Mountains,  which 
eparate  it  from  China,  remained  almost  entirely  unexjdorod  till 
he  time  when  it  passed  from  the  dominion  of  the  Chinese  to  that 
»f  the  Russians.     In  this  desert  region  the  celebrated  traveler 
^rejevalski  discovered  in  J881,  during  his  last  journey  into  cen- 
».ral  Asia,  a  wild  tiorse  distinct  both  from  the  tarpan  and  fi*om 
le  different  varieties  of  tlie  hemione. 

Tho  wild  horses  of  this  species,  called  keriag  by  the  Kirghiz 
nd  fakki  by  the  Mongols,  live  in  small  herds  of  from  five  to 
ifteen  in<lividuals,  under  the  direction  of  an  old  stallion.  They 
very  suspicious,  and  rarely  allow  themselves  to  be  approached 
rithin  gunshot.  They  are  extremely  swift  and  easily  escape  the 
L'st-mounted  hunters.  After  several  fruitless  pursuits,  Prejeval- 
ci  succeeded  in  bringing  down  a  three-year-old  Btallion,  whose 
emains  are  now  to  be  seen  in  the  Museum  of  the  Academy  of  Sci- 
ices  of  St.  Petersburg,  and  which  is  the  tyiie  of  the  Equiis  Pre" 
fvalakii  of  the  naturalist  PoliakoflP. 

The  \n\<\   horse  of   Dzungaria  is  an  animal  the  size  of  the 
kemiono  and  more  robust  in  its  proportions,  in  which  it  resem- 
bles the  pony.     Its  head  is  large,  with  ears  smaller  than  those 
the  hemione,  the  shoulders  thick,  especially  in  the  male,  tho 
Smbs  robust  and  stubbier  than  those  of  the  hemiones  and  tho  asses, 
le  mane  is  short  and  straight,  and  tho  moderately  long  tail  is 
Brminated  by  a  tuft  of  long  hairs  in  much  moie  abundant  supply 
tian  in  the  tail  of  the  hemiones.     It  has  warta  on  the  hind- 
fegs  as  well  as  on  the  fore-legs — a  peculiarity  of  the  liorse,  dis- 
inguisliing  it  fi*om  the  other  species  of  the  genus,  whieh  have 
rarts  only  on  tlie  fore-legs.     The  hoofs  are  full  like  those  of 
le  horse,  and  not  compressed  as  in  the  other  spoiMos;  and  the 
)wer  parts  of  the  legs  are  furnished  with  long  hairs  falling  to 
io  crown  of  the  hoof,  a  feature  which  tlie  hemiones  lack.    Like- 
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wisu  cliaraoteribtio  is  tliM  color  of  tlio  pelage,  a  i>al' 

wliite^  passing  into  dun  on  the  head  and  neckband  t .       :    ^ 

sibly  on  the  flanks  with  the  pure  white  of  the  belly  aod  Hml: 

The  mane,  the  brush  of  the  tail,  and  the  long-  ' 

legs  and  hoofs,  are  black.    There  is  no  trace  •- 

stripe  running  from  the  mane  to  the  tail  which  is  characteri«tf 

of  the  hemione.     The  hairy  covering  is  long  and  undulatiii^.| 

especially  in  the  rigorous  winter  of  that  northern  region. 

The  external  appearance  of  the  animal,  as  may  be  inferred 
from  our  drawing  (Fig.  1),  is  very  like  that  of  the  small  horae  ofj 


^ 


yia.  1.— DiuxoAMASf  WiLit  Uuicu  (AV/uu«  Iffftt^Ukii)^ 

pony.     It  has  been  assumed,  princij)ally  on  the  ground  of  the 
form  of  the  tail,  that  Prejevulski's  horseisaheniiont?.  Thiaopinioa] 
does  not  appear  to  us  tt-nable:  it  is  evidently  foundiMl  on  a  beg- 
ging of  the  question,  because  we  have  so  far  been  ignonint  of  tb«*l 
real  form  ctf  the  tail  of  the  primitive  horse.     The     ' 
wild  sjjecies  of  the  genus  seems  to  indicate,  on  tL* 
that  the  brush  form  is  characteristic  of  all  the  wild  i  'b^J 

plumy  tail  and  mane  being  ucfiulsitions  of  d<>' 
droopii»g  ears  of  dogs,  pigs,  and  gontn.     Tlie  lii  ., 

horse  is,  moreover,  more  brushy  tluin  that  of  tlie  hemionesi   Praol 
of  another  kind  are  derived  froTi  T' 

tht»  repn'seiitations  of  Equnhv  c  , 
by  primitive  men  on  reindecT-horn  and  ivory,  dijHHjv* 
Piette  in  the  raves  of  tlie  so"      "  -'  i 

re8(*iitintf  n  horse  with  a  br 
the  Prejevalski  boriMi. 
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•'urthormort?,  Iho  light-coltjn-d  and  uniform  coating,  without 
the  dorsal  stripe  and  not  st^parated  by  a  darker  tint  from  tho 
"wrliito  of  the  lower  parts  ;  tho  plump  shapo  of  the  hoofs,  and  the 
>iig  hairs  of  the  lower  legs,  are  so  many  characteristics  separat- 
ag  the  Prejevalsici  horse  from  the  hemiones  and  allying  it  with 
36  horse.* 
It  is  therefore  reasonable  to  assume,  with  Poliakoff,  that  the 
wild  horse  of  Dzungaria  is  the  true  primitive  horse,  and  repre- 
sents the  original  stock  of  all  the  domestic  races.  That  naturalist 
has  compareil  the  skull  of  this  horse  with  those  of  the  i-emains  of 
horses  in  the  European  Quaternary,  and  has  been  led  to  believe 
as  complete  an  identity  as  possible  between  the  two  types.  We 
low,  from  the  researches  of  Nehring  on  the  Quaternary  fauna 


jfl"     — 


Fio.  S. — Syrian  ilKMiPrra  {Effu***  AemiiJ^M). 

of  central  Eurojm,  that  the  existing  fauna  of  the  Asiatic  sto])iH*s,' 
which  is  characterized  by  the  presence  of  the  saYga,  the  jerbon, 
jid  tho  soufllik,  extended  into  Germany  and  the  north  of  France. 
Two  species  of  Equidn'  form  a  part  of  this  fauna — tho  hemione 
Jikpius  hemionu-it)  and  the  wild  horse  {Equtt^  caballus  fe-nis), 
riuch  is  probably  identical  with  Equu.s  Prejevalskii, 

The  wild  horse  of  Dzungaria  is,  of  all  the  species  of  tho  genus, 
lie  one  of  most  northern  liabitat.  This  fact  explains  why  tlie 
lomostio  horse  supports  so  well  tho  winters  of  northern  Euroi>e, 


•  Aroordin{sr  \n  tleroclottifi,  iheiv  wore  \n  tii«  time  wild  hor«<»s  in  Scytbit,  on  the  bank» 
f  the  llypiuiK  wlitch  fterv  while,  like  PrejcvolBki*!  borB&    The  Afiiaiic  Urpuu  are  Dcver 
of  lu  dear  %  color. 
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while  till'  aaa  is  hard  to  raise  in  the  nortli  of  Ff 
live  in  Sweden.     Furl.bermorc,  wild  horse*;  w<  ^,1 

the  nixteonth  century^  in  the  Vosges  MountaiiiK»  as  was  said 
Eliyt'e  R<»eB8lin,  of  Haguenau,  in  a  book  jiubli-' 
iu  1503  :  "Among  tho  animals  that  are  met  in  i? 
Im>  noticed,  which  would  be  a  marvel  in  many  countrieB,  are  xh 
will!  horses.  Tliey  keep  in  tho  forests  and  the  mountaiiiR,  pro- 
vi<ling  their  own  support,  and  breeding  and  increasing  at  all  s^ia- 
sons.  In  winter  they  hunt  for  a  shelter  under  the  rocks*  O'^iiug, 
like  large  game,  on  the  brooms,  heaths,  and  branchoft  of  tntx 
They  are  wilder  and  more  savage  than  are  tlie  de«fr  of  many 
countries,  and  as  hard  to  capture  as  they.  Men  bitcome  ni 
of  thein,  as  with  the  deer,  by  the  aid  of  the  lakes.  When 
have  succeeded  in  taming  and  subduing  them — a  long  and  difficult 
task — they  liave  horses  of  tho  best  quality.  These  horses  with- 
stand the  severest  cold  and  are  satisfied  with  tho  c-oarseet  food. 
Their  walk  is  sure,  their  footing  lirm  and  solid,  because  they  uxt 
accustomed,  like  the  chamois,  to  run  over  the  moun  '  '  .ip 

the  roL'ks.     If  the  Vosges  support  wild  horses,  wii  u:k 

Forest  has  no  such  axdmala, 
they  owe  the  pri village  to 
their  northern  oxpotanni^' 
their  sterility,  and  ibw 
prevalence  of  fiinre  north 
winds,"  Wild  horsKS  exist- 
ed at  the  same  time  tu  the 
Swiss  Alfui  and  in  PruMa^ 
(Erasmus  Stella,  1518),  aod 
their  flesh  was  csitcn  00  in 
Fw  8.-FAr->iyiLK  or  ak  ENonAviTtt.  oh  Boxk.  the  Quaternary  epoclu  Un- 
HtntLir.NTiMo  A  iioiwi:  with  a  iiur?ii  Tail  and  fortunately,    HO    de«<*nptioa 

KnECT  Mank.    (l!ii,\t' <if  l,(n-liifl-K<-.ni!U'i«,  I>\  M.  •    .  »     .t  • 

Pioiio.)  i^T  picture  of  these  ant 

is  left  us ;  and  aliboogfa 
Bishop  Fortunat  speaks  of  them  as  onagi'as,  ho  was  moBt  probabl) 
Hjjeakini^  of  horses  that  had  become  wild — the  tarpans— and 
real  wild  horses  like  Etjuun  IWjevftlskii. 

The  engraving  we  give  of  the  Prejevalnki  horeo  was 
fnun  the  type  of  the  species  in  the  Museum  of  th*^  A 
Sciences  of  St.  Petersburg,  and  lias  bwn  obtaineil   I 
Eugen  Buchuer,  director  of  tho  museum,    it  Us  a  rei  ion 

of  the  figure  acu-orapanying  i*oliakotFs  memoir  iu  the  puiiiivuLioa 
of  tlie  Russian  Imperial  Geo^aphical  Society. 

We  also  give,  for  oompuriRon,  the  figure  (2)  of  ; 
mione,  the  Syrian  hemippus  [Kqutut  hevripjyus),  pu 
btK'aiuMi  it  in  the  species  \nu»i  like  the  horse  in  it^ 
and  tho  small  aiae  of  its  ears.    This  picture  ia  an  eauMjl  c-»py 
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vellum  in  the  rauseurn,  painted  from  life  by  M.  Bocourt,  and  rep- 
sonts  cue  of  two  individuals  brought  from  Damascus  in  1855, 
M.  Bourgoin^%  which  lived  for  some  time  at  the  menagerie  of 
le  Paris  Museum. — Translated  for  the  Fopular  Science  Monthly 
torn  La  Nature. 


PHE  LIGHTS  OF  THE  CHURCH   AND  THE  LIGHT  OP 

SCIENCE. 

Bt    PKor.   T,    H.  HCXLEY,  K.tt.6. 

^HERE  are  three  way.s  of  regarding  any  account  of  past 
occurrences,  whether  delivered  to  us  orally  or  recorded  in 
riting. 
The  narrative  may  be  exactly  true.  That  is  to  say,  the  words 
cen  in  their  natural  sense,  and  interpreted  according  to  the  rules 
grammar,  may  convey  to  the  mind  of  the  liearer,  or  of  the 
tadi'r,  an  idea  precisely  correspondent  with  one  which  would 
fcvt^  n^mained  in  the  mind  of  a  witness.  For  example,  the  state- 
lent  that  King  Charles  I  was  beheaded  at  Whitehall  on  the 
)th  day  of  January,  1G49,  is  as  exactly  true  a**  any  proposition 
in  mathematics  or  physics ;  no  one  doubts  that  any  person  of 
sound  faculties,  properly  placed,  who  was  present  at  Whitehall 
throughout  that  day,  and  who  used  his  eyes,  would  have  seen  tho 
ing*3  head  cut  off;  and  that  there  would  have  remained  in  his 
jlind  an  idea  of  that  occurrence  which  he  would  have  put  into 
^ords  of  the  same  value  as  thos«}  which  we  use  to  express  it. 

Or  the  narrative  may  be  partly  true  and  partly  false.  Thus, 
^me  histories  of  the  time  tell  us  what  the  king  said,  and  what 
Bishop  Juxon  said  ;  or  report  royalist  conspiracies  to  effect  a  res- 
cue; or  dotail  the  motives  which  induced  the  chiefs  of  the  Com- 
monwealth to  resolve  that  the  king  should  die.  One  account  de- 
clares that  the  king  knelt  at  a  high  block,  another  that  he  lay 
down  with  his  ne(rk  on  a  mere  plank.  And  there  are  contempo- 
rary pictorial  representations  of  both  theso  mode«  of  procedure. 
Such  narratives,  while  veracious  as  to  the  main  event,  maj"  and 
» exhibit  various  degrees  of  unconscious  and  conscious  misrep- 
Bsentjition,  suppression,  and  invention,  till  they  become  hardly 
Btuiguishable  from  pure  fictions.  Thus,  they  present  a  transi- 
tu to  narratives  of  a  third  class,  in  which  the  fictitious  element 
redominates.  Here,  again,  there  are  all  imaginable  gradations, 
from  flucli  works  as  Defoe's  r^tww/'-historical  account  of  the  plaguo 
fear,  which  probably  gives  a  truer  conception  of  that  dreadful 
10  than  any  authentic  hihtory,  through  the  historical  novel, 
!rama»  and  epic,  to  the  purely  phantasmal  creations  of  imagina- 
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tive  genius,  such  as  the  old  Arabian  Nights  or  the  xnodum  Sh&r- 
hig  of  Shagpat.  It  is  not  strictly  needful  for  iny  prp«»eDt  purpoae 
that  1  should  say  anything  about  narratives  which  are  profess^dty 
fictitious.  Yet  it  may  be  well,  perhaps,  if  I  disclaim  any  int 
of  derogating  from  their  value,  when  I  insist  upon  tbeparaii 
necessity  of  recollecting  that  there  is  no  sort  of  relation  bet 
the  ethical,  or  the  testhetic,  or  even  the  scientidc  importanti 
such  works,  and  their  worth  as  historical  documents.  Hi  ntii 
tionably,  to  the  poetic  artist,  or  even  to  the  student  of  psy« 
Hivralet  and  Macbeth  may  be  better  instructors  than  xC' 
of  a  wilderness  of  professors  of  sesthetics  or  moral  [ 
Bat,  as  evidence  of  occurrences  in  Denmark,  or  in  Scotland,  al| 
the  times  and  places  indicated,  they  are  out  of  court ;  the  pr 
foundest  admiration  for  them,  the  deepest  gratitude  for  thmi 
influence,  are  consistent  with  the  knowledge  that,  i 
speaking,  they  are  worthless  fables,  in  which  any  i  ■ 
of  reality  that  may  exist  is  submerged  beneath  the  iiiui, 
superstructure. 

At  present,  however,  I  am  not  coucenied  to  dwell  upon  the  im^ 
portance  of  fictitious  literature  and  the  immensity  of  the  worl 
which  it  has  effected  in  the  education  of  the  human  race.  I 
pose  to  deal  with  the  much  more  limited  inquiry.  Are  tli€'re  two 
other  classes  of  consecutive  narratives  (as  distinct  from  state 
ments  of  individual  facts),  or  only  one  ?  Is  there  any  known  hi 
torical  work  which  is  throughout  exactly  true,  or  is  there  not  1 
In  the  case  of  the  great  majority  of  histories  the  answer  {< 
doubtful:  they  are  all  only  partially  true.  E^ 
works  which  l>ear  the  names  of  some  of  the  f 
Greek  and  Roman  writers,  and  which  have  been  accept«d  by  gcu-^ 
eration  after  generation,  down  to  modern  times,  as  stores 
(iuestiouable  truth,  have  been  compelled  by  scientific  cr 
after  a  long  battle,  to  descend  to  the  common  level,  and  to  couiess 
to  a  large  atlmixture  of  error,  I  might  fairly  take  thi"  *"  —  —  -  *  , 
cd  ;  but  it  may  be  well  that  1  should  intrench  myself  j 

very  apposite  wonls  of  a  historif^al  authority  who  is  certtuuly  noi 
obnoxious  to  even  a  suspicion  of  skeptical  tenddacios; 

Time  wfts — nnd  ttmt  not  very  lonjr  npo— wrl)cin  nil  the  roUUoaM  < 
tliors  nonc^roinff  the  old  world  were  reoeiveO  with  a  ready  bdlei; 
eouing  uod  uaoritioul  fnith  anecpted  with  cqiinl  iQ  tlie  &:« 

CdtnjtuigDfl  of  CieHflr  oud  of  the  doings  of  Uoui  :  tircoo&t  oi 

rnurches  and  of  the  conquuMt^  of  Scmtramix.     Wo  cuo  uiont  uf  u*  rf DKmtMfer 
in  (his  country,  the  whole  story  of  reffal  Home,  add  ©veu  fl  -  '  -  -»  ■'  •'-  • 
Mottlornont  In  Latiuiu.  were  i»«Hvtuly  plaoed  beforw  boyn  a* 
ofnsi.   '  >ri  (utdogfuotio  II  toQuaM  ttio  Uli  uf  Uie  Uu1iI.uk  ciiar|i 

or  111.  .11,  .  .  . 

hut  all  tUis  10  DOW  rhnngvd.     Tli«  Init  century  Ka>  •£<!&  ibr  birtb  4ad  ^rwwf 
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a  nevf  Bcu'Drc — iini  wit-nco  of  nintorlcitl  Crittoinn. 
ofano  bUtoo  Las  been  revolntionizod.  .  .  .* 


Tbe  whole  world  of 


If  these  utterances  were  true  when  they  fell  from  the  lips  of  a 

apton  lecturer  in  1859,  with  how  much  greater  force  do  they 

Bal  to  us  now,  when  the  immenHe  labors  of  the  generation  now 

passing  away  constitute  one  vzist  illustration  of  the  power  and 

ruitfulness  of  scientific  methods  of  investigation  in  history,  no 

Bss  than  in  all  other  departments  of  knowledge ! 

At  the  present  time,  I  suppose,  there  is  no  one  who  doubts  that 
'  ^  which  appertain  to  any  other  people  than  the  Jews,  and 
_i ritual  progeny  in  the  first  century,  fall  within  the  second 
lass  of  the  three  enumerated.  Like  Goethe's  Autobiography, 
ley  might  all  be  entitled  Wahrheit  und  Dichtuug — Truth  and 
"iction.  The  proportion  of  the  two  constituents  changes  indefi- 
nitely; anil  the  quality  of  the  fiction  varies  through  the  whole 
gamut  of  un veracity.  But  "Dichtung"  is  always  there.  For  the 
moat  acute  and  learned  of  historians  can  not  remedy  the  imper- 
ations  of  his  sources  of  information ;  nor  can  the  most  impartial 
rhoUy  escape  the  influence  of  the  "personal  equation"  generated 
^y  bis  temperament  and  by  his  education.  Therefore,  from  the 
itives  of  Herodotus  to  those  set  forth  in  yesterday's  Times, 
story  is  to  be  read  subject  to  the  warning  that  fiction  has  its 
therein.  The  modern  vast  development  of  fugitive  litera- 
ire  can  not  be  the  unmitigated  evil  that  some  do  vainly  say  it  is, 
inc©  it  has  put  an  end  to  the  popuJar  delusion  of  less  press-ridden 
imes,  that  what  appears  in  print  must  be  true.  We  should  rather 
kope  that  some  beneficent  influence  may  create  among  the  erudite 
like  healthy  suspicion  of  manuscripts  and  inscriptions,  how- 
ever ancient ;  for  a  bulletin  may  lie,  even  though  it  be  written  in 
cuneiform  characters.  Hotspur's  starling,  that  was  to  bo  taught 
to  speak  nothing  but  "  Mortimer  "  into  tlie  ears  of  King  Henry  IV, 
might  be  a  usefid  inmate  of  every  historian's  library,  if  "Fiction" 
were  substituted  for  the  name  of  Harry  Percy's  friend. 

But  it  was  the  chief  object  of  the  lecturer  to  the  congregation 
[itherod  in  St.  Mary's,  Oxford,  thirty-ono  years  ago,  to  prove  to 
iem,  by  evidence  gathered  with  no  little  labor  and  marshaled 
rith  much  skill,  that  one  group  of  historical  works  was  exempt 
rom  the  goncral  nil©;  and  that  the  narratives  contained  in  the 
Qouical  Scrifitures  are  free  from  any  admixture  of  error.     With 
ce  and  candor,  the  lecturer  impresses  upon  his  hearers  that 
:;ial  distinction  of  Christianity,  among  the  religious  of  the 
Jd,  lies  in  its  claim  to  be  historical;  to  be  surely  founded  upon 


bare 


•  Bcrafrton  Lectures  (18B9),  on  The  HUtorical  ETidcncea  of  the  Trulh  of  tho  Scripture 
B«oord>t  sUtol  ftiu'W,  with  Special  ReTcrence  to  the  DoubU  uid  DUcovcrlcj  of  Modem 
Timcttf  by  tiio  Risr.  0.  KawliiisoD,  M.  A.,  pp.  0, 6. 
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prints  wLicb  bare  happened,  exActlj  a.-   ' 

ippoDf;"]  in  ill!  sacred  books ;  vhirh  ar  .•• 

that  the  statement  about  the  execution  of  Charles  I  ia  tma 
ther,  it  is  afirxned  that  the  New  Testament  presnppo^  '* 
torical  exact dcbb  of  the  Old  Testament ;  that  the  points 
of  *"  sacred  **  and  "  profane  ^  history  are  innnmerable  ;  and  tiisl 
the  demunstration  of  the  falsity  of  the  Hebrew  records,  espetriaQ; 
in  reganl  to  those  narratives  which  are  aasonted  to  be  true  in  i 
few  Testament^  wonld  be  fatal  to  Chrislian  theology. 

My  utmost  iugennity  doe«  not  enable  me  to  discover  a  Qaw  in^ 
the  argument  thus  briefly  summarized.    I  am  fairly  at  a  loss  to 
romprcbend  how  any  ono,  for  a  moment,  can  doubt  that  Chrulian 
theology  must  stand  or  full  with  the  historical  trustworthiness  of 
the  Jewish  Scriptures,    The  very  conception  of  the  Meadah,  or 
Christ,  is  inextricably  interwoven  with  Jewish  history  ;  the  idea* 
tification  of  Jesus  of  Nazareth  with  that  Messiah  resta  upon  (ho 
interpretation  of  passages  of  the  Hebrew  Scriptures  which  hav 
no  evidential  value  unless  they  jKJSisess  the  historical  ch 
assigned  to  thorn.    If  the  covenant  with  Abraham  was  not  made  9 
if  circumcision  and  sacrifices  were  not  ordained  by  Jahveh ;  if  ^ 
*'  ten  words  '*  were  not  written  by  God's  hand  on  the  stone  tables  j 
if  Abraham  is  more  or  less  a  mythical  hero,  such  as  Theseus ; 
story  of  the  deluge  a  fiction ;  that  of  the  fall  a  legend ;  and  tbA( 
of  the  creation  the  dream  of  a  seer ;  if  all  these  definite  and  d<vj 
tiiiled  narratives  of  apparently  real  event-s  have  no  more  valu»*  i 
history  than  have  the  stories  of  the  regal  period  of  Rome— what 
id  to  be  said  about  the  Messianic  doctrine,  which  is  so  much  Icioij 
clearly  enunciated  ?    And  what  about  the  authority  of  the  writeraj 
of  the  books  of  the  New  Testament,  who,  on  thi  -,  haval 

not  merely  accepted  flimsy  fictions  for  solid  tru  .  ,  .  .1  havti 
built  the  very  foundations  of  Christian  dogma  upon  legendary 
cjuickfiands  ? 

But  these  may  be  said  to  be  merely  the  carpings  of  that  carnal 
reason  which  the  profane  call  common  sense ;  I  hasten,  therefo 
to  bring  up  the  forces  of  unimpeachable  ecclesiastical  ant 
in  support  of  my  position.     In  a  sermon  preached  lost  \ 
in  St.  Paul's  Cathedral^*  Canon  Liddon  declares: 

For  niriftti.ins  it  will  be  enongh  to  know  that  our  Lord  Jenu  ChHit  ftet  1 
•Gfil  of  Ilia  infiilliblo  SAnotioD  on  the  whole  of  tbe  Old  T<)«t«mc!!&C     Uo  foimtl  j 
Hubruw  canon  oj;  wc  tiuvo  \i  iu  our  Unndft  to-dajr,  aod  Xm  tr««t«(l  U  &s  aa  sntbirilx  1 
whiob  whn  ubovo  dUcosaion.     Na^,  mure:  he  W6Ut  out  of  hU  «-iij — 1/  %^" 
rovoroailj  fip«ak  than— to  lanctioo  not  a  few  portiona  of  it  which  modern 
rUun  rejects.    'WTipti  be  would  warn  hit  bMrers  a^inat  tho  d«n|c«n  of  •ptm;^ 


^  Tho  WorUi  of  ibe  OM  TMtamrat,  a  Srrmon  prcjicbcd  in  f^t    ''  'ilb««lrftl  aa  (^ 

Kcoond  HtmdAj  In  Advotit,  Droumbrr,  8,  19$0.  by  11    I'.  I.idil>m.  i  i*^  Canoa  mJ 

CSkftDOoUor  of  SC  Taul'iL    Sccood  cUitJoa,  rcriited  ami  with  a  ttc«  ftf^iapu,  l«9Jc 
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roUps^,  he  bid*  thera  remember  "Lot's  wife."*  When  he  would  point  out  how 
■worldly  engagements  may  blind  tbe  »oal  to  a  coming  jad^ent^  lie  reminds  them 
bL>w  men  ate,  and  drank,  and  married,  ami  were  given  in  marriaiore,  until  tbo  day 
that  Nofth  entered  into  the  ark,  and  the  flood  came  and  destroyed  them  all.f     If 

(ite  would  put  his  fmgur  on  a  fact  in  past  Jewish  history  which,  by  its  admitted 
eolity,  woqld  warrant  belief  in  his  own  coming  resurrection,  he  points  to  Jonah's 

'iMUug  three  days  and  three  nights  in  the  whalers  beUy  (p.  38).  { 

The   preacher   proceeds  to  brush   aside  the  common — I  ha 
Imost  said  vulgar — apologetic  pretext  that  Jesus  was  using 
ominevi  arguments,  or  "accommodating"  his  better  knowledg 

popular  ignorance,  as  well  as  to  point  out  the  inadmissibility 
f  the  other  alternative,  that  he  shared  the  popular  ignorance, 
nd  to  those  who  hold  the  latter  view  sarcasm  is  dealt  out  with 
o  niggard  hand : 

But  they  will  6nd  it  difficult  to  p«rsaado  mankind  that,  If  he  could  be  mis- 
taken on  a  matter  of  such  strictly  religious  import4ince  as  the  value  of  the  sacred 
literature  of  his  countrymen,  he  can  bo  safely  tru8t«<l  about  anything  else.  The 
ufltwortbinesa  of  the  Old  Testament  is,  in  fact,  inseparable  from  the  trustwor- 
thineaa  of  our  Lord  Jesus  Christ ;  and  if  we  believe  that  he  is  the  true  Light  of 
the  world,  we  shall  clooo  our  ears  against  suggestions  impairing  the  credit  of  ihoBe 
Jewish  Scriptures  which  have  received  the  stamp  of  his  divine  authority  (p.  25). 


Moreover,  I  learn  from  the  public  journals  that  a  brilliant  and 

^gharply-cut  view  of  orthodoxy,  of  like  hue  and  pattern,  was  only 

the  other  day  oxliibitod  in  that  great  theological  kaleidoscope,  the 

'pulpit  of  St.  Mary's,  recalling  the  time  so  long  passed  by,  when  a 

Bampton  lecturer,  in  the  same  place,  performed  the  unusual  feat 

of  leaving  the  faith  of  old-fashioned  Christians  undisturbed. 

Yet  many  things  have  happened  in  the  intervening  thirty-one 
frear.s.    The  Bampton  lecturer  of  1859  had  to  grapple  only  with 
the  infant  Hercules  of  historical  criticism ;  and  he  is  now  a  f oil- 
frown  athlete,  bearing  on  his  shoulders  the  spoils  of  all  the  liona  j 
that  have  8too<l  in  his  path.    Surely  a  martyr's  courage,  as  well  aai 
martyr's  faith,  is  needed  by  any  one  who,  at  this  time,  is  pre- 
ired  to  stand  by  the   following   pica   for  the  veracity  of  tho 
Pentateuch : 

AOftm*  according  to  the  Hebrew  original,  was  for  two  hundred  and  forty-throe 
contemporary  with  MetliQ.**eIflh,  who  conversed  for  a  hundred  years  with 
Shcm  waa  for  fifty  years  contemporary  with  Jacob,  who  probably  saw 
piehebed,  MoscVs  mother.  Thus  Moses  might,  by  oral  tradition,  havo  olitaindl 
J>«  hiBtorv  of  Abraham,  end  even  of  tlio  deluge,  at  third  bond  ;  and  that  of  tlie 
IvmptatloD  and  the  fall  at  fifth  hand.  .  .  . 
^_  If  It  be  granted — as  it  seems  to  be — that  t)io  great  and  stirring  events  in  a 
^■MtJon's  life  will,  under  ordinary  oircumstances,  bo  remembered  (Apart  from  nil 
^■•rritten  memorials)  for  the  space  of  one  hundred  and  fiHy  years,  beinpr  handed 
^HlowD  through  five  generations,  it  must  be  allowed  (even  on  mere  hnrauo  grounds) 
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that  tlio  account  which  Moees  pivcA  of  tl^ 
upon,  if  it  poAsetl  throagh  no  more  thai 


\r\i\  x}\4>  (tXi  U  t.-»  >-•  !.  :•> 
L  twoen  liini  and  AUa.;^.' 


If  "  the  trustwortliiness  of  our  Lord  Jesus  ChriKt**  is  to  ssUin 
or  fall  with  the  belief  in  the  sudden  transmutation  of  the  chei 
cul  components  of  a  woman's  body  into  sodium  chlor-  '        -  on' 
the  "  admitted  reality  "  of  Jonah's  ejection,  Bafe  and  si  .  lio 

ijhores  of  the  Levant,  aft^r  three  days*  seit-journey  in  the  btvmaicb 
of  a  gigantic  marine  animal,  what  possible  pretext  can  ih< 
for  even  hinting  a  doubt  as  to  the  precise  truth  of  the  lonci 
attributed  to  the  patriarchs  ?    Who  thai  has  ewallowo^ 
of  Jonah *s  journey  will  be  guilty  of  the  affectation  of  >_,  -,:.-. a, 
Buch  a  historical  gnat — nay,  midgo — aa  the  suppositiou  that 
mother  of  Moses  was  told  the  story  of  the  flood  by  J  ^rhol 

had  it  straight  from  Shem;  who  was  on  friendly  tern 
thuselah;  who  knew  Adam  quite  well  ? 

Yet,  by  the  strange  irony  of  things,  the  illustrirnL- 
the  divine  who  propounded  this  remarkable  tlieory  li.i  ilia 

guide  and  foremost  worker  of  that  band  of  investigators  of  th 
records  of  Assyria  and  of  Babylonia  who  have  opened 
view,  not  merely  a  new  chapter,  but  a  new  volume  of  p 
history,  relating  to  the  very  people  who  have  the  most  numerui 
points  of  contact  with  the  life  of  the  ancient  Hebrews.  Xo«rj 
whatever  imperfections  may  yot  obscure  tlie  full  value  of  thi 
Mosopcitamian  records,  everything  that  has  boon  clearly 
twined  tends  to  the  conclusion  that  the  assignment  of  no 
tlian  four  thousand  years  to  the  period  between  the  time  of  thi 
origin  of  mankind  and  that  of  A'  ' '  ^U 

missiblo.    Therefore,  that  biblical  n  ^.  ,  '  'i* 

linson  trusted  so  implicitly  in  1859,  is  relegated  by  all  serioos  crit 
ics  to  the  domain  of  fable. 

But  if  scientific  method,  operating  in  the  region  of  history, 
philology,  of  archaeology,  in  the  course  of  the  last  thirty  or  fwt; 
years,  has  become  thus  formidable  to  the  the^^^    -•     '  * 
what  may  not  bo  said  about  scientific  method  w 
ince  of  physical  science  ?    For,  if  it  be  true  that  the  cano: 
Scriptures  have  innumerable  points  of  contact  with  civil  hi 
it  is  no  less  true  that  they  havo  almost  as  many  with  natural 
lory ;  and  their  accuracy  is  put  to  the  test  as  se^ 
as  by  the  former.    The  origin  of  the  present  st,.       ........ 

and  the  earth  is  a  problem  which  lies  strictly  within  the  pro 
of  physical  science;  so  is  that  of  the  o! "  '  man  an*  jiff ' 

things;  so  is  that  of  the  physical  chang-  \i  the  ear  un-j 

dergone  since  the  origin  of  man ;  so  is  that  of  the  origin  of 
various  races  and  nations  of  men,  with  all  their  Tarieties  of  lao^ 


*  Bunptoa  Loctam,  1 8511,  pp.  OU,  Al. 
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gnage  and  physical  conformation.  Whether  the  earth  moves 
ronad  the  Hun  or  the  contrary;  whether  the  bodily  and  mental 
diHea^es  of  men  and  animals  are  caused  by  evil  spirits  or  not; 
whether  there  is  such  an  agency  as  witchcraft  or  not — all  these 
are  purely  scientific  questions;  and  to  all  of  them  the  canonical 
Scriptures  profess  to  give  true  answers.    And  though  nothing  is 

loro  common  than  the  assumption*  that  these  books  come  into 

inflict  only  with  the  speculative  part  of  modern  physical  science, 
no  assumption  can  have  less  foundation. 

The  antagonism  between  natural  knowledge  and  the  Penta- 

Buch  would  be  as  great  if  the  speculations  of  our  time  had  never 
sn  heard  of.    It  arises  out  of  contradiction  upon  matters  of  fact. 

The  books  of  ecclesiastical  authority  declare  that  certain  events 
happened  in  a  certain  fashion ;  the  books  of  scientific  authority 
8ay  they  did  not.  As  it  seems  that  this  unquestionable  truth  has 
not  yet  penetrated  among  many  of  those  who  speak  and  write  on 
tliese  subjects,  it  may  be  useful  to  give  a  full  illustration  of  it. 

Lnd  for  that  pur])ose  I  propose  to  deal,  at  some  length,  with  the 
irrative  of  the  Noachian  Deluge  given  in  Genesis. 

The  Bampton  lecturer,  in  1859,  and  the  Canon  of  St.  Paul's,  in 
B90,  are  in  full  agreement  that  this  history  is  true,  in  the  sense 
L  which  I  have  defined  historical  truth.    The  former  is  of  opinion 

it  the  account  attributed  to  Berosus  records  a  tradition — 

drawn  from  the  Hebrew  record,  much  less  the  fonndation  of  that  record ; 
It  eomcidiDg  with  it  in  the  most  remarkable  way.  The  BabyloDian  version  is 
■iokcd  out  with  a  few  extraragancesi,  as  the  uioustrons  size  of  the  vessel  and  the 
aiwIatioD  of  Xisothros ;  bat  otherwise  it  is  the  Uebrew  history  doicn  to  its  mi- 
Utim  (p.  64). 

Moreover,  correcting  Niebuhr,  the  Bampton  lecturer  points  out 
aat  the  narrative  of  Berosus  distinctly  implies  the  universality 
of  the  flood : 

It  U  |>lain  t)mt  the  water?  are  represented  as  prevailing  above  the  tops  of  the 
blticut  mountains  in  Armenia — a  height  which  mnst  have  been  seen  to  inrolve 
be  snbmersion  of  oU  the  countriee  with  which  the  Dabyloniana  were  acquainted 
60). 

I  may  remarlc,  in  passing,  that  many  people  think  the  size  of 
Toah's  ark  '*  monstrous/'  considering  the  probable  state  of  the  art 

fihip-bnilding  only  sixteen  hundred  years  after  the  origin  of 
aan ;  while  others  are  so  unreasonable  as  to  inquire  why  the 

islation  of  Enoch  is  less  an  extravagance  than  that  of  Xisu- 
It  is  more  important,  however,  to  note  that  the  univer- 

ity  of  the  deluge  is  recognized,  not  merely  as  a  part  of  the 

*  Fm-  mmple,  ft  appeare  to  me  to  pervade  and  viiUte  Ut»  Wilfrid  Ward*0  aignnent 
to  the  Ivt  number  of  this  rctiow. 
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atory,  but  as  a  necessary  consequence  of  eomo  <>r  it     .  .    Tli- 

lat^st  exponent  of  Anglican  orthodoxy,  as  wr  li.t.  o  -m  » n,  ii4.^!.-u 
upon  the  accuracy  of  the  Pentateuch^  history  of  the  flood  tti  » 
still  more  forcible  manner.    It  is  cited  as  one  of  thr  -    - —  • -irra- 
tives  to  which  the  authority  of  the  Founder  of  < 
pledged,  and  upon  the  accuracy  of  which  "the  trustW' 
our  Lord  Jesus  Christ"  is  staked,  just  as  others  hav- 
upon  the  truth  of  the  histories  of  demoniac  po8£l%i^ 
Gospels. 

Now,  when  those  who  put  their  trust  in  scientific  methods  of 
ascertaining  the  truth  in  the  province  of  natural  hintory  find^ 
themselves  confronted  and  opposed  on  their  own  ground  by  eccl< 
siastical  pretensions  to  better  knowledge,  it  is,  undoubtedly^ 
desirable  for  them  to  make  sure  that  their  conclusions,  wbateTer 
they  may  be,  are  well  founded.    And,  if  1^ 
authorized  interference  with  their  business  ^ 

tateuchal  history  to  the  region  of  pure  fiction,  they  are  bouDd 

assure  themselves  that  they  do  so  ^ ^^     ' '  '      t  txAchia, 

of  nature  (apart  from  all  doubtful  ^:  •coadlB] 

with  the  assertions  which  they  reject. 

At  the  present  time  it  is  difficult  to  persuade  serious  scientific 
inquirers  to  occupy  themselves,  in  any  way,  with  the  Noachiaa 
Deluge.  They  look  at  you  with  a  smile  and  a  shrug,  and  say 
they  have  more  important  matters  to  attend  to  than  mere  anti 
quarianism.  But  it  was  not  so  in  my  youth.  At  that  time,  gcol-' 
ogists  and  biologists  could  hardly  follow  to  th^'  end  any  path  of 
inquiry  without  finding  the  way  blocked  by  Noah  and  bis  ark,  oi 
by  the  first  chapter  of  Genesis ;  and  it  was  a  serious  matter,  i 
this  country  at  any  rate,  for  a  man  to  be 
the  literal  truth  of  the  diluvial  or  any  other 

The  fiftieth  anniversary  of  the  foundation  of  the  Geological  Club 
in  1825  was,  if  I  romombor  rightly,  the  last  occasion  ot  '  '  V  the 
late  Sir  Charles  Lyell  six)ke  to  even  so  small  a  public  a-  -m* 

bers  of  that  body.    Our  veteran  leader  lighted  up  once  niore,aod, 
ref€*rring  to  the  difficulties  which  beset  his  earlv  ^ —  *       -    .- 
a  rational  science  of  geology,  spoke  with  his  W' 
vigor  of  the  social  ostracism  which  pursued  hii  i    i;  ■  r  the  publt-^ 
cation  of  the  Principles  of  Geology,  in  1830,  on  ;.         "•    -^  tho| 
obvious  tendency  of  that  noble  work  to  discredit  tli 
accounts  of  the  creation  and  the  deluge.     If  ui; 
pt)rarics  find  this  hard  to  believe,  I  may  refer  ;....-.  ,      - 
book.  On  the  Doctrine  of  the  Deluge,  published  eight  yi^ars  latvr, 
and  dedicated  by  its  author  to  his  father,  t^ 
.York.      The  first  chapter  refers  to  the  r 
lie  Deluge,  by  Dr.  Buckhuid  and  Mr.  Lyell,  in  the  foUo 
Bnns: 
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Tlieir  respect  for  revealed  religion  has  preveoted  them  from  armymg  them- 
^1to«  openlj  againat  the  ^oriptaral  nccotiDt  of  it — moch  k-sa  do  they  deny  it**  truth 
i-bnt  they  are  in  a  groat  berry  to  escape  from  tho  coDRiderntioti  of  it.  aiid  evj- 
eally  concur  in  the  opinion  of  Linnnas,  tbttt  no  proofti  whatever  of  the  deloge 
are  to  be  diflcoTored  in  the  structore  of  ihe  earth  (p.  1  j. 


after  an  attempt  to  reply  to  some  of  Lyell's  arguments, 
"which  it  would  be  cruel  to  reproduce,  tbe  writer  continues : 

When,  therefore,  npon  each  slender  grounds,  it  is  determined,  in  answer  to 
thoM  who  insist  upon  its  universality,  that  tbe  Mosaic  Deluge  mu^t  be  considered 
a  proteruRtural  event,  fur  buyoud  the  reach  of  philonnphical  inquiry  ;  not  only  as 

eto  the  caoflcs  employed  to  produce  it,  hut  also  as  to  the  effects  most  likely  to  result 
Itocn  it;  that  determination  wears  an  aspect  of  skepticism,  which,  however  mm-li 
locver  it  may  be  unintentional  in  tbe  mind  of  tho  writer,  yet  can  not  bat  produce 
an  evil  ithpression  on  those  who  are  already  predisposed  to  carp  and  cavil  at  the 
iridencee  of  revelation  (pp.  8,  9). 
The  kindly  and  courteous  writer  of  these  curious  passages  is 
evidently  unwilling  to  make  the  geologists  the  victims  of  general 
opprobrium  by  pressing  tho  obvious  consequences  of  their  teach- 
ing home.    One  is,  therefore,  pained  to  think  of  the  feelings  with 
which,  if   he  lived   ao  long  as  to  become  acquainted  with  the 
Dictionary  of  the  Bible,  he  must  have  perused  the  article  Noah, 
written  by  a  dignitary  of  the  Church  for  that  standard  compen- 
dium and  published  in  1863.    For  the  doctrine  of  tlie  universality 
if  the  deluge  is  therein  altogether  given  up ;  and  I  permit  myself 
hope  that  a  long  criticism  of  the  story  from  the  point  of  view 
if  natural  science,  with  which,  at  the  request  of  the  learned  theo- 
b>gian  who  wrote  it,  I  supplied  him,  may  have  in  some  degree  con- 
tributed toward  this  happy  result. 

Notwithstanding  diligent  search,  I  have  been  unable  to  dis- 
cover that  the  universality  of  the  deluge  has  any  defender  left,  at 
least  among  those  who  have  so  far  mastered  the  rudiments  of  nat- 
ural knowledge  as  to  be  able  to  appreciate  the  weight  of  evidence 
against  it    For  example,  when  I  turned  to  the  Speaker's  Bible, 
ublished  under  the  sanction  of  high  Anglican  authority,  I  found 
e  following  judicial  and  judicious  deliverance,  the  skillful  word- 
g  of  which  may  adorn,  but  does  not  hide,  the  completeness  of 
e  surrender  of  the  old  teaching : 

'Without  pronouncing  too  hastily  on  any  fair  inferences  from  the  words  of 

riptnr«>,  we  may  rensonably  say  that  their  moH  natural  interpretation  is  that 

e  whole  race  of  man  Iiad  become  prievously  corrupted  since  tbe  faithful  had 

tenningled  with  the  ungodly;  that  the  inhabited  world  was  consequently  filled 

violence,  and  that  God  had  decreed  to  destroy  all  mankind  except  one  single 

Uy ;  that,  therpfore,  all  that  portion  of  the  earth,  perhaps  as  yet  a  very  smnll 

on,  into  which  mankind  hud  spread  wan  overwhelmed  by  water.    The  ark 

ordained  to  save  one  faithful  family;  and  lest  that  family,  on  the  subsiclcnce 

of  tbe  watcTB,  ahoald  find  the  whole  country  round  them  a  desert^  a  pair  of  all  tho 
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bMsti  of  the  l&iui  nnd  of  the  fowb  of  the  air  were  pfCMrred  ftloof  with  t&cm,  «bI 
along  with  thom  went  forth  to  repleoiab  the  oow  dcwUud ciOttlhwiC  T1i«  worb 
of  Seriptare  (confirmed  fta  they  art  by  oiiiTeraal  Irtdttioo)  ■pp««r  At  l«>t  Co  mnm 
M  mach  as  this.    Thej  do  not  n«ceaaarilj  mean  more,* 

In  the  ttird  edition  of  Kitto'a  Cyclopcpciift  of  Bibical  Uterahm 
(1876),  the  article  Deluge,  written  by  my  frietid  the  presimt  duds* 
guished  head  of  the  Geological  Survey  of  Great  Britain,  extio- 
guishes  the  universality  doctrine  as  thoroughly  as  might  be  ex- 
pected from  its  authorship ;  and,  sinc^  the  writer  of  the  artick 
Noah  refers  his  readers  to  that  entitled  Deluge,  it  b  U>  be  rap- 
posed,  notwitlistanding  his  generally  orthodox  t4>ne,  tliat  he  doesi 
not  dissent  from  its  conclusions.    Again,  the  v 

Real-Encyclopadie  (Bd.  X,  1882)  and  in  Riehm'^  i.«^ wfli 

(1884) — both  works  with  a  conservative  leaning — are  on  tno  HUDe 
side ;  and  Diestel,t  in  his  full  dincussion  of  the  6ubj<K ' 
lessly  rejects  the  universality  doctrine.    Even  that  %K<       _    p 
nent  of  scientific  rationalism — may  I  say  rationality  ? — Zucklor, 
flinches  from  a  distinct  defense  of  the  thesis.  n  lo 

which,  well  within  my  recollection,  was  howh^  _  lit- 

thodox  as  mere  "  infidelity,"  All  that,  in  his  sore  straits.  Dr.  ZoGk- 
ler  is  able  to  do,  is  U:*  pronounce  a  faint  commendation  upoD  a  psr< 
ticularly  absurd  attempt  at  reconciliation,  which  would  make  W 
the  Noachian  Deluge  to  be  a  catastrophe  which  occurred  at  thai 
end  of  the  Glacial  epoch.  This  hypothesis  involves  only  the  trifle 
of  a  physical  revolution  of  which  geology  knows  nothintf :  and 
which,  if  it  secured  the  accuracy  of  the  Pentateuchal  w  | 

the  fact  of  the  deluge,  would  leave  the  details  of  his  ^^o. — 

irreconciliable  with  the  truths  of  elementary  physical  sotttooe  as 
ever.     Thus  I  may  be  permitted  to  spare  if  rwui«» 

i^the  weariness  of  a  recapitulation  of  the  over         _:.    .^      -;umttDt4. 
fcgainst  the  universality  of  the  deluge,  which  they  will  now  find 
for  themselves  stated,  as  fully  and  forcibly  n~         '  '  be  wisbedJ 
>y  Anglican  and  other  theologians,  whose  o:  y  and  coa-j 

servative  tendencies  have,  hitherto,  been  above  suspicion,    Tt>l| 
many  fully  admit  (and,  indeed,  nothing  can  he  plainer)  t1 
Pontateuchal  narrator  means  to  convey  that,  as  a  matter  - 
the  whole  earth  known  to  him  was  inundated ;  nor  is  it  less  obvi^ 
ous  that  unless  all  mankind,  with  the  < 
family,  were  actually  destroyed,  the  hm 

few  Testament  are  unintelligible. 

But  I  am  quite  aware  that  the  strength  of  ^^  * 
that  no  universal  deluge  ever  took  place  has  pr 

ront  in  the  army  of  apologetic  writers.    They  hav- 
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*  Coniniffntavy  on  Ocnaiii,  hj  Che  nt«fiop  of  Ely,  p,  77. 
}  TbeologEA  unil  NtturwUionMhUt,  U,  784-791  (1977). 
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tlie  substitution  of  the  a<ljective  partial  for  universal  will  save 
the  credit  of  the  Pentateuch,  and  permit  them,  after  all,  without 
too  many  blushes,  to  declare  that  the  progress  of  modern  science 
only  strengthens  the  authority  of  Moses.  Nowhere  have  I  found 
the  case  of  the  advocates  of  this  method  of  escaping  from  the  dif- 
ficulties of  the  actual  jjositiun  better  put  than  in  the  lecture  of 
Prof.  Diestel  to  which  I  have  referred.  After  frankly  admitting 
lat  the  old  doctrine  of  universality  involves  physical  impossibili- 
Pes^  he  continues : 

AH  these  difficnIUes  fall  away  &s  600D  as  wo  give  ap  the  nmversalitj  of  the 
deluge,  iind  liuagino  a  partial  flotjding  of  the  earih,  aa/  in  nesitorn  .^&ia.  But 
havo  we  a  right  to  do  so?  Tbe  uiirrutivo  speaks  of  '"the  wholt?  earth."  But  what 
meaning  of  this  expression?  Surely  not  tho  whole  surface  of  the  earth  ac- 
ng  to  the  ideas  of  modem  geogrnphers,  btit,  nt  inost,  according  to  tho  con- 
^ptiona  of  t!ie  biblicnl  author.  Tliis  very  simple  conchiston,  however,  is  never 
rawD  by  too  many  rendvrs  of  tho  Hible.  But  one  need  only  oaat  one^s  eyefl  over 
the  tenth  chapter  of  Genesis  in  order  to  become  acqaainled  with  the  geographical 
bariziin  of  the  Jews.  lu  the  north  it  waH  tKianded  by  L)io  Bbiok  Sea  and  tho 
xaoontainB  of  Armenia;  eitonded  toward  the  east  very  little  beyond  the  Tijfria; 
h&rdly  reached  the  apex  of  tho  Perainn  Uulf;  paaaed,  thonj  through  the  middlo  of 
Arabia  aod  the  Hed  Sea;  went  sotithward  throngh  Abysstnia,  and  then  turned 
«tward  by  the  frontiers  of  Egypt,  and  Incloaod  tbe  eostornmost  ifdauds  of  the 
lediternmean  (p.  11). 

The  justice  of  this  observation  must  be  admitted,  no  less  than 
ie  further  remark  that,  in  still  earlier  times,  the  pastoral  He- 
rews  very  probably  had  yet  more  restricte<l  notions  of  what  con- 
tituted  "  the  "whole  earth."  Moreover,  I,  for  one,  fully  agree  with 
Prof,  Diestel  that  the  motive,  or  generative  incident,  of  the  whole 
story  ia  to  be  sought  in  tho  occasionally  excessive  and  desolating 
floods  of  the  Euphrates  and  Tigris. 

Let  us,  provisionally,  accept  the  theory  of  a  partial  deluge, 
and  try  to  form  a  clear  mental  picture  of  the  occurrence.  Let 
suppose  that,  for  forty  days  and  forty  nights,  such  a  vast 
lantity  of  water  was  poured  upon  the  ground  that  the  whole 
face  of  Mesopotamia  was  covered  by  water  to  a  depth  cer- 
Jy  greater,  prol)ably  much  greater,  than  fifteen  cubits,  or 
renty  feet  (Qen.  vii,  20).  The  inundation  prevails  upon  the 
arth  for  one  hundred  and  fifty  days;  and  then  the  flood  grmlu- 
Jly  decreases,  until,  on  tho  seventeenth  day  of  the  seventh  month 
36  ark,  which  had  previously  floated  on  its  surface,  grounds  upon 
ae  "  mountains  of  Ararat "  *  (Qen,  viii,  34),  Then,  as  Diestel  has 
cutely  pointed  out  (Sintflut,  p.  13),  we  are  to  imagine  the  further 
absidence  of  the  flood  to  take  place  so  gradually  that  it  was  not 
intil  nearly  two  months  and  a  half  after  this  time  (that  is  to  say, 

*  II  i«  very  Uoabtfol  If  thia  meana  the  region  of  the  Armenian  Ararat.     More  probably 
U  detigOBtca  tome  part,  cilhor  of  tbe  Kurdish  range  or  of  !ti  southeastern  continuation. 
TOL»  ixxni. — 47 
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on  ilie  first  flay  of  the  tenth  month)  that  the  "  '  the  i 

ains"  bec^wne  ^^sible*    Hence  it  follows  that^  i: .k  dr^nwi 

as  mach  as  twenty  feet  of  water,  the  level  of  the  inundatic 
very  slowly — at  a  rat©  of  only  a  few  inches  a  day — until  th«' 
of  the  mountain  on  which  it  rested  became  visihle.     This  t< 
amount  of  movement  which,  if  it  took  place  in  the  eea,  wonid  b« 
overloijked  by  ordinary  people  on  ''        '    r\*.     Bui  the  Mesopola- 
mian  plain  slopt'S  gently,  from  an  «  n  of  five  hundred  or  aii 

hundred  feet  at  itit  northern  end,  to  the  sea,  at  it«  southero  «cd, 
with  hardly  so  much  as  a  notable  ridge  to  break  its  uniform  flat- 
ness, for  three  hundred  to  four  hundred  miles.    These  being  tkc 
conditiona  of  the  case,  the  following  inquiry  naturally  preamli 
itself:  not,  be  it  observed,  aa  a  recondite  problem,  generated  by 
kznodeni  B|>eculation,  but  as  a  plain  suggestion  flowing  mit  of  thai 
[very  ordinary  and  anbaic  piece  of  knowledge  Ihr.t  can  not 

^  l>e  piled  up  in  a  heap  like  sand ;  or  that  it  seekjs  v...  .    ..  vjii  lei 

When,  after  one  hundred  and  fifty  days, "  the  fountains  also  i 
the  deep  and  the  windows  of  heaven  were  stopped,  and  the 
from  hoaveu  was  restrained"  (Gen.  viii,  2),  what  prsvented 
mass  of  water,  several,  possibly  very  many,  fathoms  deep,  which 
covere*!,  say,  the  present  site  of  Bagdad,  from  sweeping  seawartl 
in  a  furious  torrent;  and,  in  a  very  few  hours,  leaving,  not  only_ 
the  "tops  of  the  mountains,"  but  the  whole  plain,  save  any 
depressions,  bare  ?  How  could  its  subsidence,  by  any  posnbilit 
bo  an  aiFair  of  weeks  and  months  ? 

And  if  this  difTiculty  is  not  enough,  let  any  one  try  to  i 
how  a  mass  of  water  several,  perhaps  very  many,  fathoms  deq^"^ 
could  be  accumulated  on  a  flat  surface  of  laud  riifing  well  abovs 
the  sea,  and  separated  from  it  by  no  sort  of  lu»rrier.  Host  poopls 
know  Lord's  Cricket-ground.  Would  it  not  be  in  absurd  oontf 
diction  to  our  common  knowledge  of  the  properties  of  water 
imagine  tliat,  if  all  the  mains  of  all  the  water-works  of  Londo 
were  turne<l  on  to  it,  they  could  maintain  a  heap  of  water  twent 
feet  deep  over  its  love!  surface  ?  Is  it  not  obvious  that  the  wat 
whatever  mntnentary  accumulation  might  take  phhco  at 
would  not  stop  there,  but  that  it  would  dash,  like  a  mighty  mill-^ 
^Tace,  southward  down  the  gentle  slope  which  ends  in  the  Thames? 
And  is  it  not  further obviouB, that  whatevn  '  -'^  "  "^rmight 
be  maintained  over  the  cricket-ground,  »<  ■•  iaWift<,^^ 

poured  on  to  it,  anything  which  floated  there  would  b« 
whirled  away  by  the  current,  like  a  cork  in  '^  ""♦•"-  "•^^ 
rain  pours  ?    But  if  this  is  so,  then  it  is  no  less 
^deeply  laden,  snilloss,  *mrles8,  and   rudderlosa  cr- 
^fortune  it  eRca]>*?d  eaj>«izing  iu  w}?;-i«  •  -i^   ^"^  i -' 
knocked  Into  holnR  by  snags  (lik** 
to  well-built  steamers  on  the  MLSsii><»ippi  in  our  day  )^  wuuid  h^ 
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speedily  found  itself  a  good  way  down  the  Persian  Gulf,  and  not 
long  after  in  the  Indian  Ocean,  somewhere  between  Arabia  and 
Hindostan.  Even  if,  eventually,  the  ark  might  have  gone  ashore, 
rith  other  jetsam  and  flotsam,  on  the  coasts  of  Arabia,  or  of  Hin- 
lostan,  or  of  the  Maldives,  or  of  Madagascar^  its  return  to  the 
]  mountains  of  Ararat "  would  have  been  a  miracle  more  stupen- 
luus  than  all  the  rest. 

Thus,  the  last  state  of  the  would-be  reconcilers  of  the  story  of 
lie  deluge  with  fact  is  worse  than  the  first.    All  that  they  have 
lone  is  to  transfer  the  contradictions  to  established  truth  from 
le  region  of  science  proper  to  that  of  common  information  and 
:)mmon  sense.    For,  really,  the  assertion  that  the  surface  of  a 
iy  of  deep  water,  to  which  no  addition  was  made,  and  which 
re  was  nothing  to  stop  from  running  into  the  sea,  sank  at  the 
\oi  only  a  few  inches  or  even  feet  a  day,  simply  outrages  the 
ordinary  and  familiar  teachings  of  every  man's  daily  expe- 
rience.    A  child  may  see  the  folly  of  it. 

In  addition,  I  may  remark  that  the  necessary  assumption  of 

iie  *'  partial  deluge  *'  hypothesis  (if  it  is  confined  to  Mesopotamia) 

tiat  the  Hebrew  writer  must  have  meant  low  hills  when  he  said 

fhigh  mountains" — is  quite  untenable.     On  the  eastern  side  of 

be  Mesopotamian  plain,  the  snowy  peaks  of  the  frontier  ranges 

Persia  are  visible  from  Bagdad,*  and  even  the  most  ignorant 

Jierdsmen  in  the  neighborhood  of  "Ur  of  the  Chaldees,''  near  its 

restern  limit,  could  hardly  have  been  unacquainted  Mnth  the 

comparatively  elevated  plateau  of  the  Syrian  Desert  which  lay 

close  at  hand.    But,  surely,  we  must  suppose  the  biblical  writer 

to  be  acquainted  with  the  highlands  of  Palestine  and  with  the 

massea  of  the  Sinaitic  Peninsula,  which  soar  more  than  eight 

ttousand  feet  above  the  sea,  if  ho  knew  of  no  higher  elevations ; 

ad,  if  so,  he  could  not  well  have  meant  to  refer  to  mere  hillocks 

rhen  he  said  that  "  all  the  high  mountains  which  were  under  the 

rhole  heaven  were  covered"  (Gen.  vii,  10),    Even  the  hill-country 

Galilee  reaches  an  elevation  of  four  thousand  feet;  and  a  flood 

fhich  covered  it  could  by  no  possibility  have  been  other  than  uni- 

Drmil  in  its  superficial  extent.    Water  really  can  not  be  got  to 

ind  at,  say,  four  thousand  feet  above  the  sea-level  over  Pales- 

Ine,  without  covering  the  rest  of  the  globe  to  the  same  height. 

Even  if  in  the  course  of  Noah's  six  hundredth  year  some  prodi- 

lious  convulsion  had  sunk  the  whole  region  inclosed  within  "  the 

lorizon  of  the  geographical  knowledge  "  of  the  Israelites  by  that 

luch,  and  another  had  pushed  it  np  again,  just  in  time  to  catch 

ae  ark  upon  "the  mountains  of  Ararat,"  matters  are  not  much 

*  So  Bedas  (NouTellc  G6ogr«pUJe  UoireneUe,  ix,  386),  but  X  flnd  the  fttaiemeiit  doubted 
^  Aa  aathorliy  of  tKe  flnt  rank. 
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lended.     I  am  afraid  to  think  of  what  woul '  '  *'^me 

ftk  vessel  so  little  eeaworthy  as  the  ark  aud  of  -  ,       :ineroii 

passengers,  under  the  peculiar  obstacles  to  quiot  dotation  whic 
Buch  rapid  movements  of  depression  and  upheaval  would  hhft 
jenerated- 

Thus,  in  view,  not,  I  repeat,  of  the  recondite  spoculAtions  of 
infidel  philosophers,  but  in  the  face  of  the  plainest  and  most  i 
monplace  of  ascertained  physical  facts,  the  story  of  the  Nr>arhianl 
Deluge  has  no  more  claim  to  credit  than  has  that  of  T  a  5 

and,  whether  it  was  or  was  not  suggested  by  the  f.i 
quaintunce  of  its  originators  with  the  effects  of  uiius' 
overflows  of  the  Tigris  and  Euphrates,  it  is  utterly  devoid  oX  hift-J 
torical  truth. 

Thai  is,  in  my  judgment,  the  necessary  result  of  Iho . 
of  criticism,  based  upon  assured  physical  knowledge,  t< 
of  the  deluge*    And  it  is  satisfactory,  that  the  criticism  which  is| 
based,  not  upon  literary  and  historical  hjm      '  : 
ascertained  facts  in  the  departments  of  liti^ 
tends  to  exactly  the  same  conclusion. 

For  I  find  this  much  agreed  upon  by  all  biblical  sch  V 
pute,  that  the  story  of  the  deluge  in  Genesis  is  separa  a& 

least  two  sets  of  statements ;  and  that,  when  the  statements  thus 
separated  are  recombined  in  their  proper  order,  each  aet  fur- — '"  -= 
an  account  of  the  event,  coherent  and  complete  within  it>- 
in  some  respects  discordant  with  that  afford e<i  by  tin 
This  fact,  as  I  understand,  is  not  disputed.    Whether  c>; 
is  the  work  of  an  Elohist  and  the  other  of  a  Jehovist    1  .r:  .tor; 
whether  the  two  have  been  pieced  together  in  tlii-  -rri-i: 
because,  in  the  estimation  of  the  compilers  and  e-iii'-rs  ui  tL-.j  I'^i;- 
tateuch,  they  had  equal  and  independent  authority,  or  not;  or 
whether  there  is  some  other  way  of  a^-oounting  f      ' 
the  answer  to  which  do  not  affect  the  fact.    If  [ 
^priori  arguments.    But  still,  I  think  it  may  bo  urged,  without  im- 
prudence, that  a  narrative  ha%'ing  this  structure  is  harV  ^  as' 
might  be  expected  from  a  writer  posses^wl  of  full  an«l  dy 
occurato  knowletlge.    Once  more,  it  would  seem  tliat  it  is  not 
cessarily  tho  men^  inclination  of  the  skeptical  sjor  *  *-  ...    * 
everything,  or  the  willful  blindness  of  inlidels,  \ 
grave  doubts  as  to  the  value  of  a  narrative  thus  curiouitiy  unlike 
the  ordinary  run  of  veracious  historic*. 

But  the  voice  of  archaeological  and  historical  criticism  still  has 

be  heard ;  and  it  give^  forth  no  i  md.    T^ 

BUS  recovery  of  the  records  of  an  a.  . ,  :_,   ar  kuikm. 
that  con  be  OHcribed  to  the  Pentatoueh,  which  Km  baou  «ffi 
by  the  decipherers  of  cuneiform  characters,  hat  put  an  in 
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ion  of  a  series,  once  more,  not  of  speculations,  but  of  facts,  which 
ive  a  most  remarkable  bearing  upon  the  question  of  the  trust- 
rorthiness  of  the  narrative  of  the  flood.  It  is  est-ablished  that, 
)r  centuries  before  the  asserted  migration  of  Terah  from  Ur  of 
lie  Chaldees  (which,  according  to  the  orthodox  interpreters  of 
tie  Pentateuch,  took  place  after  the  year  2000  B,  c),  lower  Meao- 
•  was  the  seat  of  a  civilization  in  which  art  and  science 
rature  had  attained  a  development  formerly  unsuspected, 
^T,  if  there  were  faint  reports  of  it,  treated  sis  fabulous.  And  it  is 
]so  no  matter  of  speculation,  but  a  fact,  that  the  libraries  of  these 
eople  contain  versions  of  a  long  epic  poem,  one  of  the  twelve 
^ks  of  which  tells  a  story  of  a  deluge  which,  in  a  number  of  its 
iing  features,  corresponds  with  the  story  attributed  to  Berosus, 
10  less  than  with  tlie  story  given  in  Genesis,  with  curious  exact- 
less.  Thus,  the  correctness  of  Canon  Rawlinson's  conclusion, 
dted  above,  that  the  story  of  Berosus  was  neither  drawn  from  the 
lebrew  record,  nor  is'  the  foundation  of  it,  can  hardly  be  ques- 
ionod.  It  is  highly  probable,  if  not  certain,  that  Berosus  relied 
ipon  one  of  the  versions  (for  there  seem  to  have  been  several)  of 
^e  old  Babylonian  epos,  extant  in  his  time ;  and  if  that  is  a  rea- 
fcble  conclusion,  why  is  it  unreasonable  to  believe  that  the  two 
ies,  which  the  Hebrew  compiler  has  put  together  in  such  inar- 
istic  fashion,  were  ultimately  derived  from  the  same  source  ?  I 
ly  ultimately,  because  it  does  not  at  all  follow  that  the  two  ver- 
ions,  possibly  trimmed  by  the  Jehovistic  writer  on  the  one  hand, 
and  by  the  Elohistic  on  the  other,  to  suit  Hebrew  requirements, 
jay  not  have  been  current  among  the  Israelites  for  ages.  And 
ley  may  have  acquired  great  authority  before  they  were  com- 
bined in  the  Pentateuch. 

Looking  at  the  convergence  of  all  these  lines  of  evidence  to  the 

one  conclusion — that  the  story  of  the  flood  in  Genesis  is  merely  a 

Bowdlerized  version  of  one  of  the  oldest  pieces  of  purely  fictitious 

iterature  extant;  that  whether  this  is  or  is  not  its  origin,  the 

rents  asserted  in  it  to  have  taken  place  assuredly  never  did  take 

Wace;  further,  that,  in  point  of  fact,  the  story^^in  the  plain  and 

Dgically  necessary  sense  of  its  words,  has  long  since  been  given 

(ip  by  orthodox  and  conservative  commentators  of  the  Established 

—I  can  but  admire  the  courage  and  clear  foresight  of  the 

'u'^    .       ai  divine  who  tells  us  that  we  must  be  prepared  to  cht>ose 

reen  the  trustworthiness  of  scientific  method  and  the  trust- 

rorthiness  of  that  which  the  Church  declares  to  l>e  divine  au- 

iority.    For,  to  my  mind,  this  declaration  of  war  to  the  knife 

ist  secular  science,  even  in  its  most  elementary  forms ;  this 

tion  without  a  moment's  hesitation  of  any  and  all  evidence 

rhich  conflicts  with  theological  dogma,  is  the  only  position  which 

Is  logically  reconcilable  with  the  axioms  of  orthodoxy.    If  the 
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Gospels  truly  report  that  which  an  incar' 

Truth  communicatod  to  the  world,  then  it      _: .  _    ,     . li 

attend  to  any  other  evidence  touching  matters  about  which 

made  any  clear  statement,  or  the  truth  of  whic; 

plied  by  his  words.     If  the  exact  historical  tru 

an  axiom  of  Christianity,  it  is  as  just  and  right  for  a  C 

say.  Let  us  "close  our  ears  against  STiggostions"  of  8c\* 

ics,  as  it  is  for  the  man  of  science  to  refuse  to  wast 

upon  circle-squarers  and  flat-earth  fanatics. 

It  is  commonly  reported  that  the  manifesto  by  which 
Canon  of  St.  Paul's  proclaims  that  he  nails  tlie  colors  of  thfr| 
traitest  biblical  infallibility  to  the  mast  of  the  ship  eccleaiafr- 
lical,  was  put  forth  as  a  counterblast  to  Lux  Mundi ;  and  that 
the  passages  which  I  have  more  particularly  quotod  aro  direct^  I 
against  the  essay  on  The  Holy  Spirit  and  Insp' 
lection  of  treatises  by  Anglican  divines  of  h.^„     . 
must  assuredly  be  acquitted  of  conscious  "infidel'*  proolivitieLl 
I  fancy  that  rumor  must,  for  once,  be  right,  for  it  is  imjMw-* 
imagine  a  more  direct  and  diametrical  contra<liction  than  ii 
tween  the  passages  from  the  sermon  cited  above  and  thoAe  which  | 
follow : 

What  is  qneedonod  is  tbat  onr  Lord*«  vorda  forecIoM  ofruln  cHUcaI  pcvUlcitf 
AS  to  the  obaractor  of  Old  Tostomcat  liUriLtare.  For  dxamplo,  doM  hit  tos 
of  Jonah's  rct^urreotlon  as  a  typg  of  ht»  own,  depend  in  anv  rftol  dngn^  OfMB 
•whetliur  it  is  historical  fact  or  allegory  f  .  .  ,  Ooce  nmre,  our  lA)nI  um»  lb*  Ust 
before  tbe  flood,  to  illustrato  tho  carelefi0n«as  of  nion  )  inf.  -  -  •  J 

Li  reforrin^  to  the  flood  bo  certainlj  snggestA  that  he  i  ;>&eiftl»  fbr  i 

he  introduces  ciroumstaooes — '^eatin^r  and  drinking,  ntarrring  n:  in  owi^ 

riage*' — wbiob  have  no  coonterpart  in  the  original  narrative  (jt^.  »»  , " 

While  insisting  on  the  flow  of  inspiration  through  tin*  \i  i 
of  the  Old  Testament,  the  essayist  do*>8  not  admit  it«  univ4:'r>ut 
Here,  also,  the  new  apologetic  demands  a  partial  flood : 

But  does  the  inspiration  of  tbe  recorder  pnarnntoe  the  «im. 
of  what  ho  rot'onlfl?  And,  in  nifittvr  of  fact,  oau  the  rewril,  ^' 
legitimate  historical  criticism,  be  prooouoo^d  tme  7  Now,  to  tho  1att«r  of  tic«t 
two  questions  (and  thej  are  quit«  distinct  qncstioos)  wc  xanj  rcplj  tliot  thvrt  \» 
nothing  to  prevent  our  believing,  oa  our  fnitb  strongly  dijfposeH  ut  to  l^cUer^,  that 
tbe  record  from  Abraham  downward  la,  in  Bubatauc«v  lo  the  atriot  Mlifte  biotorical 
(p.  «51). 

It  would  appear,  therefore,  that  tliere  is  nothing  to  prownt 
our  believing  that  the  record,  from  Abraham  upward,  couaiflBJ 

of  stories  in  the   strict   sense  uuhiatoric.i'         *    *'    '     ' 
Abraham  ic  narratives  are  mere  monil   ai 
and  parables. 

I  confer  I  soon  lose  my  way  wbtm  1  vry  to  follow  lu* 
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i  iely  among  "  typos  "  and  allegories.    A  certain  passion 
fi  -s  forces  me  t^  ask,  bluntly,  whether  the  writer  means 

to  say  that  Jesus  did  not  believe  the  stories  in  question,  or  that  he 
?    When  Jesus  spoke,  as  of  a  matter  of  fact,  that  "  the  flood  < 
ae  and  destroyed  them  all,"  did  he  l>elieve  that  tlie  deluge' 
ly  took  place,  or  not  ?    It  seems  to  me  that,  as  the  narrative 
ations  Noah's  wife,  and  his  sons'  wives,  there  is  good  scriptural 
warranty  for  the  statement  that  the  antediluvians  married  and 
Fere  given  in  marriage ;  and  I  should  have  thought  that  their 
bating  and  drinking  might  be  assumed  by  the  firmest  believer  in 
[the  literal  truth  of  the  story.    Moreover,  I  venture  to  ask  what 
3rt  of  value,  as  an  illustration  of  God's  methods  of  dealing  with 
ftin^  lias  an  account  of  an  event  that  has  never  happened  ?    If  no 
lood  swept  the  careless  people  awaj',  how  is  the  warning  of  more 
irorth  than  the  cry  of  "  wolf"  when  there  is  no  wolf  ?    If  Jonah's 
iree  days'  residence  in  the  whale  is  not  an  "admitted  reality," 
iow  could  it  "  warrant  belief  "  in  the  "  coming  resurrection  "  ?   If 
jOt's  wife  was  not  turned  into  a  pillar  of  salt,  the  bidding  those, 
^Who  turn  back  from  the  narrow  path  to  "remember"  it  is,  mor- 
ally, about  on  a  level  with  telling  a  naughty  child  that  a  bogy  is 
coming  to  fetch  it  away.     Suppose  that  a  conservative  orator 
warns  his  hearers  to  beware  of  great  political  and  social  changes, 
lest  they  end,  as  in  France,  in  the  domination  of  a  Robespierre ; 
fhat  becomes,  not  only  of  his  argument,  but  of  his  veracity,  if  he, 
srsoually,  does  not  believe  that  Robespierre  existed  and  did  the 
leeds  attributed  to  him  ? 

Like  all  other  attempts  to  reconcile  the  results  of  scientifically 
conducted  investigation  with  the  demands  of  the  outworn  creeds 
cclesiasticism,  the  essay  on  Inspiration  is  just  such  a  failure 
Tmust  await  mediation,  when  the  mediator  is  unable  properly 
appreciate  the  weight  of  the  evidence  for  the  case  of  one  of  the 
ies.  The  question  of  "inspiration"  really  possesses  no 
for  those  who  have  cast  ecclesiasticism  and  all  its  works 
side,  and  have  no  faith  in  any  source  of  truth  save  that  which  is 
chod  by  the  patient  application  of  scientific  methods.  Theories 
ispiratiou  are  speculations  as  to  the  means  by  which  the  au- 
Ihors  of  statements,  in  the  Bible  or  elsewhere,  have  been  led  to  say 
at  they  have  said — and  it  assumes  that  natural  agencies  are  in- 
Jcient  for  the  purpose.  I  prefer  to  stop  short  of  this  problem, 
finding  it  more  profitable  to  undertake  the  inquiry  which  natu- 
^^oUy  precedes  it— namely.  Are  these  statements  true  or  false  ?  If 
^Bhey  are  true,  it  may  be  worth  while  to  go  into  the  question  of 
^■heir  supernatural  generation ;  if  they  are  false,  it  certainly  is 
Bkot  worth  mine. 

\  Now,  not  only  do  I  hold  it  to  be  proved  that  the  story  of  the 

[     deluge  is  a  pure  fiction ;  but  I  have  no  hesitation  in  affirming  the 
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same  thing  of  the  etory  of  the  creation,*  Between  these  two  liM 
the  fitory  of  the  creation  of  man  and  woman  and  their  fall  from 
primitive  iiii  .  which  is  even  more  mottstr       '"   '- * 

than  either « •  >  ter  t wo,  though^  from  the  tu^ 

is  not  so  easily  capable  of  direct  refutation.  It  can  be  demo] 

aat  the  earth  took  longer  than  six  days  in  *^     '  ":king,  and 
_  le  deluge,  aa  described,  is  a  physical  impo.  ;  but  there  is 

no  proving,  esi)ecially  to  those  who  are  jjerfoct  in  the  art  of  clos- 
ing their  ears  to  that  which  they  do  not  wish  to  hear,  that  a 
snake  did  not  speak,  or  that  Eve  waa  not  made  out  of  one  of 
Adam's  ribs. 

The  compiler  of  Genesis,  in  its  present  form,  evidently  had  a 
definite  plan  in  his  mini  His  countrymen,  like  all  other  mfo, 
rere  doubtless  curious  to  know  how  the  wi>rld  began ;  how  men, 
id  especially  wicked  men,  came  into  being,  and  how  existiAf 
nations  and  races  rose  among  the  descendants  of  one  stock ;  and, 
finally,  what  was  the  history  of  their  own  particular  tribe.  They, 
like  ourselves,  desired  to  solve  the  four  great  problems  of  cos- 
mogeny,  anthropogeny,  ethnogeny,  and  geneogeny.  The  Penta- 
teuch furnishes  the  solutions  which  appeared  satisfart-  "■-  *  its 
author.     One  of  these,  as  we  have  seen,  was  borro*^  1  a 

Babylonian  fable  ;  and  I  know  of  no  reason  to  8usi>ect  any  differ* 
ent  origin  from  the  rest,  Now,  I  would  ask,  is  the  story  of  the 
fabrication  of  Eve  to  be  regarded  as  one  of  those  pre-Abrohamk 
narratives,  the  historical  truth  of  which  is  an  open  (|ac«tion,  in 
face  of  the  reference  to  it  in  a  speech  unhappily  famous  for  the 
legal  oppression  to  which  it  has  been  wrongfully  forced  to  Iftnd 
itself  ? 

Have  je  not  reatl«  that  be  which  made  them  from  tho  b^gianln^  xm^  Una 
mole  flinl  female,  ami  oaid,  For  thia  i-aase  Bhall  a  man  leave  his  fatbtir  sim!  motlicr, 
and  oleaye  to  his  wife ;  and  Che  twain  ahall  b«eom«  one  fld«b I  (Mattbew,  xix,  Vy 

If  divine  authority  is  not  here  claimed  for  the  i  -fourth 

^verse  of  the  second  chapter  of  Genesis,  what  is  th-  '.>f  Ian- 

lage  ?  And  again,  I  ask,  if  one  may  play  fast  and  loo«e  with 
fhe  story  of  the  fall,  as  a  "  type  "  or  *'  allegory,"  what  becomes  of 
the  foundation  of  Pauline  theology  ? — 

For  since  by  man  came  death,  by  man  came  aUo  the  rv«arn>ctian  of  the 


•  So  far  aa  t  know,  tlie  narrativfi  of  the  creation  to  not  now  hcM  to  ht  tnie^fa  dit 
MnM  In  which  I  bare  tJofitKHl  hlclori«»I  truth,  by  anj  of  the  rt>'.  r  *b»  at 

Uropta  to  atrctch  the  Pcntatcuchal  days  Into  p«rtodA  of  thoaundv  ■  an.  tba 

Vfinllct  of  the  tuiooot  blblkral  *cbol*r,  Dr.  Ricbm  (Der  biblincbf  *-'*t 

pp  Ifi,  10),  on  auch  pmnkt*  of  "Auilvgungskunat '*  ahoald  bofinftl      ■    ^-j  « v- — lUti 

lake  CivcU»v*B  advice  wriouxly  ? — 
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Por  as  iQ  Adats  uU  die,  so  also  in  Ohrbt  ahall  all  be  made  olive  (1  Corinthiaus, 
JET,  21,  22). 

If  Adam  may  be  held  to  be  no  more  real  a  personage  than 
^rometheua,  and  if  the  story  of  the  fall  is  merely  an  instructive 
^  type,"  comparable  to  the  profound  Promethean  mythus,  what 
►alue  has  Paura  dialectic  ? 

While,  therefore,  every  right-minded  man  must  sympathize 
with  the  efforts  of  those  theologians  who  have  not  been  able 
altogether  to  close  their  ears  to  the  still,  small  voice  of  reason,  to 
escape  from  the  fetters  which  ecclesiasticism  has  forged,  the 
melancholy  fact  remains,  that  the  position  they  have  taken  up  is 
hopelessly  untenable.  It  is  raked  alike  by  the  old-fashioned  artil- 
lery of  the  churches  and  by  the  fatal  weapons  of  precision  with 
rhich  the  enfaiits  perdus  of  the  advancing  forces  of  science  are 
led.  They  must  surrender,  or  fall  back  into  a  more  sheltered 
And  it  is  possible  that  they  may  long  find  safety  in  such 

It  is,  indeed,  probable  that  the  proportional  number  of  those 
rho  will  distinctly  profess  their  belief  in  the  transubstantiation  of 
it's  wife,  and  the  anticipatory  experience  of  sul)marine  naviga- 
ion  by  Jonah ;  in  water  standing  fathoms  deep  on  the  side  of  a 
[leclivity  without  anything  to  hold  it  up ;  and  in  devils  who  enter 
ine,  will  not  increase.     But  neither  is  there  ground  for  much 
ioi)e  that  the  proportion  of  those  who  cast  aside  these  fictions 
id  adopt  the  consequence  of  that  repudiation,  are,  for  some  gen* 
rations,  likely  to  constitute  a  majority.    Our  age  is  a  day  of  com- 
bromises.    The  present  and  the  near  future  seem  given  over  to 
[lose  happily,  if  curiously,  constituted  people  who  see  as  little 
lifficulty  iu  throwing  aside  any  amount  of  post-Abrahamic  script- 
ural narrative,  as  the  authora  of  Lux  Mundi  see  in  sacrificing  the 
pre-Abrahamic  stories ;  and,  having  distilled  away  every  incon- 
venient matter  of  fact  in  Christian  history,  continue  to  pay  divine 
honors  to  thr>  residue.    There  really  seems  to  be  no  reason  why  the 
jiext  generation  should  not  listen  to  a  Bampton  lecture  modeled 
^pon  that  addressed  to  the  last : 

Tlmo  was — and  that  not  very  long  ago— when  nil  the  relations  of  biblical  an- 
lioro  concerning  the  old  world  were  received  with  a  ready  belief;  and  an  un- 
r^anoning  and  uncritical  faith  accepted  with  eqnal  sntijifaotion  the  narratire  of  the 
Iptlrity  and  tlie  doin/s  of  Moaes   at  the  conrt  of  Pharaoh,  the  accoont  of  the 
|H>9toliG  meeting  in  the  Epistle  to  the  Qalntinns,  and  of  tbo  fabrication  of  Eve. 
)  can  moat  of  ub  remember  when,  in  this  oonntry^  the  ^hote  etorv  of  the  Ezodna, 
^«Ten  tb©  legend  of  Jonah,  were  aerionsly  placed  beiore  boys  a^  history,  and 
Dreed  uf  Id  aa  dogmatic  a  tone  as  the  tale  of  A^^noourt  or  the  hUtory  of  the 
nan  Conqneet. 
But  all  Ihia  i*  novr  changed.    The  laiit  century  has  seen  the  growth  of  acien- 
I  criiioiam  to  \U  full  length.    The  whole  world  of  history  has  beeo  reTolntion- 
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ibUI,  fW  KfUAf  of  viikfa  hM  oely  aon  fsSkf 
ItvUl    Vo  lonccr  In  eoatoet  vtUi  Cm!  o€  any 
'  ffMAx  UmmmM*  to  lU  fltttcfci  «r  Um  biid«L 

80  f AT  the  apologist  of  the  fotoreb     Why  not  ? 


GuOa&it 


,.r 


A   l.ITTI.K  BOYS'  GAME  WITH  A  BALL. 
Br  Mxsxt  J.  pfiiLPcrrr. 

AYKAR  or  two  Ago  there  went  the  rounds  of  the  daily  pa^ 
a  few  verses  inifjnded  to  expreee  the  feeling  of  an  elderij 
Ift'ly  from  the  country  when  her  city  folks  had  taken  her 
the  national  k^^^^^-    It  wa«  all  very  interesting  and  funn 
may  bo  summed  up  in  her  oftenest-repoated  couplet 
'*  JUt  ft  pusfil  o*  bij;  men  a-plA^in* 
A  HUlo  boys'  game  with  a  ball  "— 

which  wnu  a  true  bill.    But  how  came  theso  men  to  be  pi, 
this  littJu  buyu*  game?    Here  nteps  in  the  student  of  socinl 
unci  offtTH  explanations  in  abundance.    The  truly  great  pi 
phiT  of  thin  and  all  gonerutions  ia  the  man  who  for  the  firat 
cijUHiilera  uucouBidored  triiles.     Herein  lies  the  greatn 
bort  Spencer. 

In  UiIh  nrnttor  m'o  all  have  a  duty  which  most  of  \. 

to  forgot.     We  Khoidd  record  for  the  benctit  of  tlie  1*'  : ^  ;ih> 

loBOpher,  who  by  the  proc©«8  of  evolution  ia  sure  to  havo  a  finar 
,aml  more  elToctivo  brain  than  ours  "  "     h  eeemtri' 

ial  t4>  UH,  hut  which  may  bo  of  \.x\\  ^        lUce  to  Wi 

What  if  our  prodcro88or8  had  ftcrupulously  done  likowiw  ?    Hi 
nmch  moro  Katisfactory  would  have  been  our  nineteen tb*ce&t 
'  philosophy! 

Hit  or  misft,  I  propose  to  describe  a  few  of  the  ' 
learned  aa  pupil  and  teacher  in  country  schools  wi: 
Imiltxs  of  thf  Mississippi  River,  and  about  half-way  ' 
Louifl  and  Ht.  Paul.    1  Bhall  not  bo  det<»rTed  bv 
othiM's  may  l>o  able,  if  they  would,  to  describe  4;  e, — -  . 
balbgamo^. 

Did  you  over  stop  to  think  how  much  of  human  ^ 

looniiumod  in  ».';nn...H  of  ball  ?   A  marble  \^  a  balL    So  1  .nl- 

*n,  a  croq  So— 4lid  you  over  r  it  ?— g  ^ad 

tkleru  uuiiUry  *">yr**-'-rr-^  bM 
■bo 
'*  Jict  %  pttvcl  o*  ]%  mmk  s-pltyta* 


A&ttliil*07»* 


iHthttUtt.^ 


A  LITTLE  BOYS'   GAME   WITH  A   BALL. 

Perhaps  the  first  thing  that  boys  in  their  games  over  did  with 

hall  was  to  hit  other  boys  with  it.    At  any  rate,  their  games  in 

y  time  have  been  made  of  such  simple  elements  as  the  effort  to^ 

1.  Hit  somebody.    2.  Hit  a  target.    3.  Hit  another  ball,  as  in 

arblea    4.  Cat-ch  the  ball.     5.  Bat  the  ball.     6.  Run  to  a  goal, 

r  out  of   reach  of  the  ball,  before  being  hit  or  "crossed  out." 

And,  of  course —    7.  Prevent  the  enemy  from  accomplishing  any 

f  these  things. 

Ball-games  are  products,  and  pretty  good  illustrations,  of  the 
rocess  of  ovolutioa,     Hence  it  is  fitting  to  proceed  in  their  dis- 
ussion  as  Nature  proceeds  in  evolution — from  tlie  simple  to  the 
mplea:.    We  can  beat  Haeckel  at  this.    He  can  not  bridge  the 
p  between  life  and  not-life,  but  we  can  go  back  of  all  ball-games 
a  primordial  ball-playing  which  is  not  a  game  at  all.     When  a 
umber  of  boys  engage  in  indiscriminately  hitting  one  another, 
;hey  often  enjoy  the  excitement,  but  they  are  not  playing  a  game. 
They  begin  to  play  a  game  when  they  introduce  forfeits,  or  re- 
I     wards,  or  both, 

^H  The  commouest  forfeit  is  that  of  the  right  to  play — that  is,  the 
^ftlayer  who  misses  is  "out"  for  the  remainder  of  the  game  or  iuu- 
^Hng.  The  moment  this  was  introduced,  what  was  called  "  sock- 
^^all  "  became  a  real  game.  There  were  no  bases,  no  bats,  no  any- 
^Bhing  except  a  lot  of  boys,  and  a  ball  with  which  they  were  trying 
^^o  hit  one  another.  But  if  one  throw  and  missed,  or  his  ball  was 
caught,  he  was  out.  When  all  but  one,  or  an  agreed  number, 
were  out,  the  game  was  ended,  and  a  now  one  was  started.  Of 
c  The  last  boy  could  not  be  put  out,  for  there  were  no  players 

f  to  throw  at  and  miss.    He  won  the  game,  and  his  reward 

was  the  first  throw  on  the  now  game. 

Tlie  game  of  "hole-ball,"  or  "  wibble- wobble,"  retained  these 
laturos,  and  added  a  hole  in  the  ground  large  enough  to  nicely 
old  the  ball.  The  reward  of  the  winner  was  not  the  first  throw, 
ut  the  privilege  of  placing  the  ball  in  the  hole  and  naming  the 
rst  thrower,  who  had  the  advantage  of  a  throw  before  the  play- 
had  time  to  scatter — for,  of  course,  they  all  stood  close  by  the 
ole  until  the  name  was  called,  each  thinking  it  might  be  his  own^ 
X  required  considerable  alertness  to  be  ready  to  instantly  do 
either  one  of  two  things — seize  and  throw  the  ball,  or  run  away. 
Faculties  were  called  into  exercise  which,  if  duly  cultivated,  help 
to  make  success  all  through  life.  They  are  the  faculties  needed 
■tf>y  the  general,  who  may  at  any  moment  be  forced  to  fight  or 
HBorc^d  to  retreat.  As  the  game  proceeds,  the  players  come  back 
to  the  hole  o%*ery  time  one  goes  out  on  a  miss  or  a  catch,  and  the 
one  who  is  missed  or  catches  the  ball  puts  it  in  the  hole  and  names 
the  next  thrower,  and  so  on  iintil  all  but  one  are  out.  The  hole 
serves  constantly  as  a  base  of  operations,  and  the  player  who  at 
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.1  'IB  hit,  -     '        ^t  therefor-.^  try  \o  nii  a  ilihuv,  : 

i  iK*Y(i  he  fi:  ball  on  the  ground,  or  fTom  aii>  . 

twcon  there  and  the  hole.    That  waa  our  rule,  at  any  rate, 

llie  hole  was  sometimes  replaced  by  the  boys'  hat^ 
owner  of  the  hat  into  which  th«  ball  was  dropp«»d  wu 
thrower.    This  waa  called '' hat-balL"    Anew  was  9oini 

times  introduced.    A  single  miss  did  not  put  tlu  y        -  -  ttU    Y< 
each  mi8«  ho  put  a  chip  or  pebble  into  his  hat  for  a  ; .  called 

a  *'  pig."  When  he  had  accumulatod  on  agreed  niuuU^r  of  pigs> 
he  was  out. 

Retaining  all  these  features  except  the  hats^  the  game  of  **  roll- 
a-holo'*  went  back  to  the  hole  in  the  ground;  but,  infiteod  of  a  flin- 
gle  one,  there  was  a  row  of  them — as  many  as  there  were  pla; 
The  ball  was  rolled  along  the  line  of  these  holes,  and  woiUd  stop; 
in  one  of  them.  Thus  the  thrower  was  chosen  by  1  ' 
discrimination;  though,  of  course,  this  was  not  aI^^ 
ball-holder  waa  dishonest,  and  had  any  desire  to  discriminate 
He  was  closely  watched,  and  often  accused  of  unfaimesa.  It  is 
over  thus. 

I  do  not  recall  any  other  gtimes  of  this  clas^  that  we  played. 
The  most  popular  of  them  was  the  one  called  "  wibble-wobble**  io 
our  school,  and  "hole-ball*'  wherever  else  I  have  seen  it  Hat- 
ball  and  roll-a-hole  may  be  higher  forms,  the  latttsr  eeeziiing  to  me 
to  bo  the  last  of  its  line. 

There  is  an  allied  line  of  games  which  reached  a  moro  inteiresi- 
iug  development.  The  simplest  form  of  it  that  I  have  seen  wm 
callod  "draw-base"  by  the  boy  who  brought  its  traditions  to  our 
schooL  Here  for  the  first  time  the  players  were  divided  into  two 
opposing  teams,  and  bases  were  introduced.  These  banes  w«f»| 
two,  facing  each  other,  and  the  ball  was  thrown  from  one  baflo  w 
the  other  in  the  effort  to  hit  one  of  the  opposing  players,  all  of 
whom  were  standing  on  the  bases.  A  player  who  was  hit« 
he  caught  the  ball,  was  not  put  out,  but  became  an  active  recroit' 
in  the  ranks  of  his  late  enemies.  When  one  base  was  in  this  way 
emptied  of  its  players,  the  game  was  over.  Plajed  with  a  com- 
mon ball,  this  game  was  voted  extremely  stupid^  and  was  rarvly 
indulged  in.    But  wth  snow-balls  it  formed  a  lar  '  he- 

winter's  sport.  Played  with  a  number  of  balls,  in^,  ...  ,.  ...^^  iH- 
clotmre,  so  that  the  balls  would  not  have  to  be  chased^  it  might  bs 
made  quite  t 

Sometinit      ..     wo  bases  were  on  opposite  sides  of  the  schools 
house,  over  which  the  ball  had  to  bo  thrown  to  and  fro  nni 
caught,  before  n  WheiMtrsr  ii 

caught,  the  tw<»  hriol-hon5*.  ft 

was  whilo  this  exchango  was  going  on  that  thi 

A  player  could  not  be  hit  after  he  rMchtni    u^jint:.     j\s 
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P^draw-base,"  the  game  kept  on  until  one  team  swallowed  up  the 
r  other,  I  always  heard  this  game  called  "ant^-orer."  It  was 
usually  played  by  the  small  boys  and  tho  girls,  the  latter  catching 
the  ball  in  their  aprons.  The  i>oiut  was  to  get  around  the  house 
and  hit  some  of  the  other  side  before  they  knew  the  ball  had 
been  caught.  The  bulls  and  bears  of  Wall  Street  make  a  similar 
use  of  monopolized  information. 

Retaining  the  bases,  and  the  division  into  teams  or  sides,  the 
game  of  "  bull-pen  "  went  away  beyond  the  last  two  in  complexity 
and  interest.  It  was  one  of  our  great  games,  and  the  largest  boys 
delighted  in  it.  It  furnishes  us  a  step  in  evolution  which  we  can 
partly  illustrate  by  a  diagram.  In  the  games  of  draw-base  and 
ante-over  there  are  two  parallel  bases,  thus : 

The  players  all  stand  on  bases, 
and  thoy  all  stand  on  an  equality. 
There  is  no  specialization  of  duties 
or  privileges.  In  bull-pen  the  two 
bases  are  subdivided  into  half  as 
many  as  there  are  players,  and  they 
are  arranged  into  the  circumference 
of  a  ring,  as  shown  below. 

One  player  stands  on  each  base. 
These  are  the  winners  of  the  last  preceding  game — the  "  ins."  The 
bases  are  positions  of  honor.  The  outs  are  a  disorganized  rabble, 
roaming  about  inside  the  ring.  Here  is  differentiation  as  well  as 
division.    Here  is  a  plain  case  of  evolution. 

As  in  ante-over,  the  ball  must  be  caught  by  some  player  before 

he  can  hit  anybody  with  it — 
^M  — ^— -  unless  he  has  just  been  hit 

^B  himself.     In   fact,  it   is  not 

^f      #  \        "hot"  at  the   beginning  of 

F         /  \      the  game  until  it  has  passed 

1        '  three  times  around  the  bases 

I  and  been  caught  each  time  at 

^^^^^^L  every  base.     After  that,  any 

^^^^^^V  baseman  who  catches  it  may 

^^^^f  throw  at  anybody  inside  the 

^^^^  y       ring,  who,  if  hit,  must  get  the 

^H      ^^  ^r         ball,  and,  without  going  out- 

^H  >  ^  side  the  ring,  must  try  to  hit 

^"  some  baseman.    The  basemen 

have  the  privilege  of  running  as  far  away  as  they  please  in  order 
to  avoid  being  hit. 

In  one  respect  the  two  sides  stand  on  an  equality.  The  player 
who  misses,  or  whoso  ball  is  caught  by  the  enemy,  is  out,  and  ex- 
cluded from  the  rest  of  the  inning.    If  the  basemen  are  all  out 
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fini,  the  oihr-r  Hiii«>  gkfUi  flia  bafi'.Ti  I'^r  an  mumg.    If  tbe 
the  ring  are  all  out  fint,  they  most  go  1m^  into  thm  ring  fi 
aaoiber  inning.    It  is  poadtde  for  one  dde  to  bold  the  hmwi  afi 
day,  but  in  proctice  the  ^'-—  are  pretty  erenly  dirided. 

Wlum  all  the  Imaem*  uo  are  out,  he  may  c^hoooe  a  pari- 

r,afld  they  ""  smuggle  ^  Uie  ball.   They  conoeal  it  under  thaooat 
>f  one,  and  bulb  bold  their  hand«  under  their  ooata  ae  if  they 
it    Then  they  run  the  beeee^  and  the  enemy,  not  knowing  whici 
[>f  the  two  hae  the  ball,  may  bo  etolen  upon  and  hit.    But  at  aoy 
ime  a  baeeman  ean  throw  only  from  a  baeou 

This  Is,  so  far  ee  I  know,  the  highest  developmrxit  of  this  daa 
ball-gamea    We  have  traced  their  natural  hi*''         '-  iin  the 
inton  hitting  of  one  boy  by  ano<iher»  througli  ^^l&-hal] 

&ZD(w,  in  wliich  there  are  no  baseft  and  no  skle^,  and  the  bnee- 
|Amc»  in  which  there  are  two  sidee  standing  equal,  on  two  baseo^ 
tho  nunioroiu)  bases  occupied  by  one  side  as  a  token  of  victoty. 
We  liavo  nut  yvt  encountered  one  of  the  most  important  instm- 
Hi'^nis  i){  ball-playiug — the  bat.  This  mighty  engine  of  honuui 
omimenient,  whcthur  in  the  form  of  a  hillLord-cue  or  a  nniquet- 
lunlh't,  or  whivt  not,  brings  about  radical  variations  in  rae; 

There  in  »o  much  pleasure  in  the  mere  batting  a    Uist 

aany  a  lK>y  will  uiuumc  himwolf  at  it  entirely  alone  for  houra    He 
rill  gontly  toHs  the  ball  upward  and  as  it  comes  down  bat  iti 
either  upward  or  horizontally.    He  will  throw  it  against  the  bani' 
Bide  and  bat  it  on  the  rebound.    He  will  lay  the  bat  acroes  a  fal< 
>d  tho  ball  upon  one  end  of  it,  and  t'  '  '       *li 

II  hifl  father's  axo,  drive  the  ball  oui  >lai 

Kky,  catching  it  as  it  comes  down.    When  several  play  at  thi^ 
tho  privilege  of  striking  being  earned  by  catching  the  boll,  th 
gamu  is  oallwl  "sky-ball." 

If  he  can  get  another  boy  to  tojw  up  the  ball, and  he  strikes 
upward,  tho  gitmo  uttofl  to  bo  cnllod  "  tip-e-up," 

If  the  pitchtir  throws  horizuntulIy,a  namelewiand  Rtnpid  ganv* 
is  pro^lured.    The  i»itchor  earns  the  bat  by  . 
jttrtick.    This  was  always  so  hanl  to  do,  in  lii..  .  -, 
bat  g<*norally  seemed  in  danger  of  becoming  a  her 
sion  of  the  hntter. 

It  was  much  more  fun  to  throw  the  ball  ALmiit:**  the  bam, 
standing  ln?hind  the  batter  put  him  out  by  •  tho  l>all 

lI)  k  at  it  and  missed  it  on  the  rebouuil.     This  tro 

..•ill." 
It  was  still  better  to  divide  the  work  of  pitobing  and  catching, 
here  is  dinsion  of  V*         i<%  the  economists  call    '  batting 

nue»    There  is  al  >^tion  of  rank,  the  V  ways 

tukfu  of  victory—^  :  to  be  r  ^  and  wuil. 

two-handed  games  luf^  ijiichiug,  cai^iiiu^j  ur^lding,  et<i,  aro 
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pSne  by  a  single  ])]ayer.     In  a  three-handed  game  the  work  is 

rther  di\ided,  there  being  now  a  batter,  a  pitcher, and  a  catcher. 

we  used  to  call  "  one  old  cat.'*    The  three  players  occupied 

|1  le  positions  now  held  by  the  same  three  players  in  the 

uaerican  game. 

Bases  were  now  introduced.  When  the  batter  had  struck  the 
ball  three  times,  he  must  run  to  the  pitcher's  base  before  the  ball 
jBras  thrown  across  his  path  in  front  of  him.  Otherwise  he  was 
it,  and  the  player  who  "crossed  him  out"  got  his  bat.  There 
rere,  therefore,  three  ways  of  securing  his  bat :  by  catching  the 
ill  when  he  had  struck  it,  by  catching  it  when  he  had  struck  at 
t»  and  by  crossing  out  when  ho  ran  bases.  And  there  were  two 
flayers  at  work  trying  to  accomplish  the  object.  The  batter's 
ife  was  rendered  far  less  easy  by  these  new  features.  Of  course, 
rory  time  the  batter  ran,  the  pitcher  and  catcher,  instead  of 
mging  places,  changed  occupations. 

If  another  batter  was  added,  the  two  occupations  of  pitcher 

id  catcher  mergetl  back  into  one.    This  was  "  two  old  cat."    Its 

ales  were  usually  the  same  as  in  the  preceding  game;  but  some- 

les,  instead  of  **every  fellow  for  himself/'  it  was  **one  out,  all 

but"    It  was  then  a  game  of  partners,  like  whist. 

There  was  also  "  three  cat,"  or  "  three-coniered  cat,"  and  even 
'  four  cat."    The  rules  were  the  same. 

important  difference  between  the  batting  and  the  hitting 
that,  in  the  former,  tho  complexity  of  the  game  in- 
ed  with  the  number  of  players,  while,  in  the  latter,  the  sim- 
I  games  were  those  in  which  the  whole  school  could  join.  Up 
eight  players,  tho  simple  *'old  cat"  games  were  the  common- 
Bt.  With  more  players  than  eight  we  usually  played  "  town- 
IL"  It  was  plainly  evolved  out  of  the  cat  games,  f<jr  it  retained 
11  their  rules.  And  it  forms  a  connecting  link  between  them  and 
i-ball.  But  it  resembles  *'one  cat "  more  than  any  of  the  other 
^rms  of  cat-ball.  It  might  be  called  a  lateral  branch  of  the  cat 
family,  just  as  the  lion  and  the  tiger  are  related  to  the  common 
it.  In  ball-games  the  cat  family  hod  two  principal  lines  of  evo- 
ition.  Along  one  line  it  bloomed  into  two,  three,  and  four  cat, 
and  along  the  other  line  into  town-ball,  the  professional  base-ball, 
and  one  or  two  other  allied  forms. 

Along  the  first  line  there  was  a  mere  cumulation  of  cats.    All 
lat  is  implied  by  this  expression  is  that  there  was  a  multiplica- 
,  of  batting  bases.    After  "  one  cat "  there  was  just  one  batter 
^one  catcher  to  each  batting  base. 

the  other  line  we  revert  to  tho  single  batting  base,  regard- 

i  of  the  number  of  players.    Even  in  "  one  cat "  there  were  two, 

rhich  were  used  alternately  by  the  batter.    His  run  was  from  one 

kiting  base  to  the  other.    Every  time  he  ran,  his  former  pitcher 
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becMoe  bis  catcher,  aad  lii*  eaicbiry  pildMEr—jiifll  tm  In  the 
oaixDAls  the  Mine  organ  often  has  Tarioo*  functions  to  perform 
torai.    Jost  to,  too,  in  rade  sodetias,  trades  afterward  widely 
sspasaied  may  be  tmited  in  lbs  saaie  parson— «  stance,  the 

profsaiions  of  barher  and  physidan  nsed  to  he  t^ 

In  the  (own-hall  games,  the  pitcher  was  always  piklier  nntil 
the  gamo  wai  «idod  or  his  arm  was  tired.    The  catcher  was 
alwayK  cateher  one  game  throngh,  nnless  his  hands  blistflred 
his  incomtMitency  became  apparent    In  tho  profassiana] 
these  two  ha%'e  permanent  and  well-i>ai<l  positions.    AH  the 
vantages  mentioned  by  economists  as  resolting  from  **  division 
labor"  are  here  illastrated. 

In  these  games  the  conspiracy  against  the  batter's  peace' 
mind  reaches  appalling  proportions.  The  conspirators  are  an  or- 
ganized band  of  indefinite?  numbers.  Their  Uvea  are  consecrated 
to  the  single  end  of  putting  him  out.  Even  in  **  town-ball "  one 
man  has  nothing  to  do  but  pitch  him  deceptive  balbf.  Another 
'  '     Is  he  mi-  '  ks^or 

io<t  ingthei  ic-^s.^or 

stopping  his  "  grounders"  and  crossing  him  out. 

To  add  to  liifi  burdens,  he  is  forced  to  run  four  bnses  mstead  of 
one.  It  wori  HufTicient  for  any  one  of  his  numerous  enemies  to 
throw  the  ball  acro»}  his  path  between  him  and  ihi«  base  to  which 

was  running.  This  hardship  is  somewhat  mollified  in  proftt- 
donal  baHe-ball. 

In  "  town-ball"  there  was  as  yet  no  distinction  between 
men  and  fielders.     After  the  pitcher  and  catcher  had  been  aeli 
the  others  on  that  side  went  where  they  pleaswl;  and  they  did 
lot  got  the  bat  until  they  had  put  all  the  batters  out^    Nay,  when 

but  one  hod  bo<*n  put  out^  he  could  sometimes  call  bach  to  his 
assistfince  atiy  one  ho  chose  of  his  slaughtered  comrades;  and  he 
oftou  had  a  nibbor  ball  wliich,  if  he  did  not  burst  it,  he  could 
drive  to  the  oihor  side  of  the  hay-field. 

The  professional  batter  has  to  contend  with  a  curved  ball,  and 
Jo  out  when  three  of  his  comraflea  are  out.     T    '  V    other 

iand,  the  ball  has  to  be  pitched  to  him  within  ' 
he  has  to  be  touched  with  it  when  running. 

Except  mechanical  dotails  and  minor  i 
year  to  year,  these  are  all  the  diflerenceg  1  • 
base-ball.    The  rules  were  not  so  strict  in  the  former. 
was  Jio  umpire  to  enfurco  them.    Tliey  were  often  a 
unanimouB  couBOut  at  the  beginning  of  the  jframo.    One 
but  not  alwayn  adopted,  was  that  the  b.i' 

over  the  fence  was  out.    Another  was  t*..,i 

but  one  were  out,  one  might  bo  called  back  to  "nm  b 
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of  nine  strikes.  This  was  the  most  exciting  part  of  the  game,  but 
ras  not  a  standiug  privilege. 
Our  good  town-ball  players  developed  into  good  base-ball 
lyers,  and  took  to  it  quite  naturally.  In  fact,  the  two  might 
Imost  be  called  the  same  game  under  different  names  and  at  dif- 
Brent  ages.  I  believe  it  is  quite  common  to  speak  of  them  in  that 
ray.  Our  town-ball  was  probably  called  base-ball  in  that  part  of 
he  country  where  the  game  first  began  its  rapid  development ; 
but,  by  the  time  the  developed  game  had  reached  us,  it  was  so  dif- 
Brent  that  for  some  years  the  two  games  were  played  side  by 
ide,  each  retaining  its  old  name. 

What  caused  this  sudden  development  ?    The  ingenuity  and 

50  wrangling  of  the  boys  had  refined  the  game  until  adult  men 

11  at  once  saw  the  merit  in  it.     Up  to  this  point  its  rules  had 

en  wrought  out  and  fought  out  on  the  vacant  town  lot  or  in  the 

aeadow  surrounding  the  country  school.     It  was  pretty  well  un- 

ierstood  that,  unless  fair  rules  were  agreed  on  and  held  to,  some- 

iy  would  get  hurt.    The  cry  of  "  Tain't  fair  I  "  would  be  raised 

persisted  in  by  the  party  infringed  on.    The  other  boys  would 

3n  tire  of  having  the  game  delayed ;  and  many  a  time  have  I 

an  them  stop  right  there  and  adopt  a  new  rule  covering  the 

It  was  always,  as  in  the  affairs  of  men,  the  courage  and 

ietermination  of  the  oppressed  which  brought  about  evolution 

and  progress.    It  was  the  necessity  of  admitting  reasonable  claims 

nd  adopting  acceptable  rules  in  order  to  keep  the  peace  and  save 

ime  and  strength. 

When  by  these  processes  of  ingenuity,  goaded  on  by  conflict, 

lie  boys  had  made  it  really  a  fine  game,  the  men  took  hold  of  it 

and  pushed  it  forward  more  rapidly,  as  men  ought.    They  held 

beir  quarrels  and  set  their  rules  in  hotel  parlors.    They  are  still 

\t  it ;  and  I  should  not  like  to  say  that  many  legislative  bodies 

are  engaged  in  business  either  more  harmless  or  more  profitable. 

^Certainly  a  good  many  persons  recuperate  in  worse  ways  than 

matching 

"  Jist  a  pQBsel  o'  big  men  a-p]flyin* 
A  little  bojB^  game  with  a  ball." 


FASKR  in  orientation  n^ually  result  from  some  incidental  and  temporary 
iennentf  which  maj,  under  pecnliar  circaaiBtances^  orortuko  anj  one.  In- 
»  Are  cited  hy  Sir  Cbarlea  Warren  in  which  they  are  chronic.  £rroneou§ 
onoeptioHB  formed  by  children  a«  to  distances  and  positions  mny  crow  np  with 
bcm  nndctertod  till  near  their  maturity.  Then,  when  the  defect  is  revealeil,  it 
will  b«  too  late  to  apply  any  other  remedy  than  to  reoofrnixo  it,  and  make  snch 
allowance  for  it  as  is  pcnidble.  Probably  few  pereona  have  g^rown  np  withont 
fomlnx  *omc  errors  of  the  kind  which  they  ha^c  found  it  impossible  to  (^et  rid  of. 
Tli«  defect  may  aocoont  for  some  of  tlie  accidents  that  occur  on  railways  and 

t«l.  uxrn. — 48 
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THE  AFRICAN  PYGMIEa. 
Bt  a.  wbkkzb. 

"VrOT  the  least  interesting  of  the  disooveriea  tDArle  bjr  Mr. 
-^^     lej  on  his  latest  expedition  is  that  of  the  WambatU- 
dwarf  tribe  living  between  tlie  upper  Arahwimi  and  the  Nepokii.^ 
It  has  long  been  a  well-known  fact  that  the  Pygmies  of  ^~ 
[erodotuB^  and  Ktesias — those  of  whom  Pliny  speaks  as  ' 
ing  among  the  marshes  where  the  Nile  rises  ^  * — are  somethiz 
more  than  mere  mythical  beings ;  and  almost  er*-  Horatio 

of  auy  imi>ortance  undertaken  of  late  years  has  \ 


^iM^ 


•t7V« 


OmO^^V 


iio'V 


pght  on  the  existence  of  a  primitive  Africnn  race»of  whom  thai 
^VTftmbatti,  Akkas,  Obongo,  Wutwa,  and   Buishmen  are,  in  all' 

probability,  scattered  fragments. 

A  glance  at  the  accompanying  rough   map  will 
numerous  are  the  tribes — usually  designated  dwarf-  ■' 
whose  marked  resemblance  to  each  other,  and  mn; 
from  the  people  among  whom  they  are  sc. 
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facts.    The  physical  characteristics  in  which,  broadly  speaking, 
they  all  agree,  are  thoir  small  stature,  their  light-yellow  or  red- 
dish-brown color,  and  the  peculiar  character  of  the  hair,  which  is 
woolly,  but,  instead  of  being,  as  in  the  negro,  evenly  distributed 
ver  the  scalp,  grows  in  small  tufts— "  cheveux  planters  en  pin- 
aux  de  brosse,"  as  Emin  Pasha  puts  it  in  speaking  of  the  Akkas.* 
his  appearance,  according  to  Prof.  Virchow,  is  not  due  to  the 
that  the  hair  grows  on  some  spots  and  not  on  others,  but  to  a 
culiarity  in  the  texture  of  the  hair  itself,  which  causes  it  to  roll 
naturally  into  closely  curled  spiral  locks,  leaving  the  intervening  , 
fieces  of  scalp  bare.    Be  this  as  it  may,  this  growth  is  the  surest 
id  most  permanent  characteristic  of  the  Pygmy,  or,  as  some 
refer  to  call  them,  the  Hottentot-Bushman  race.f 
The  name  of  dwarfs,  applied  by  some  to  these  people,  has  been 
objected  to  as  implying  deformity  or  arrested  growth,  and  there- 
fore conveying  a  wrong  impression.    Nothing  of  the  kind  can  be 
id  of  the  African  Pygmies,  who,  though  of  short  stature,  are 
ell-shaped  people  of  perfectly  normal  formation.    It  is  true  that 
e  Hottentots  and  Bushmen  show  certain  strange  anatomical 
culiarities ;  but  these  may  be  said  to  be  more  or  less  accidental, 
ing,  in  part  at  least,  the  result  of  special  and  unfavorable  con- 
itions  of  life. 

The  Pygmies  are  nomadic  in  their  habits^J  and  neither  keep 
.ttle  nor  till  the  ground,  but  live  by  hunting  and  snaring  wild 
imals  and  birds,  or,  under  the  most  unfavorable  circumstances, 
on  wild  fruits,  roots,  and  berries.  Their  weapons  are  always  bows 
\1  arrows,  the  latter  usually  poisoned — the  resource  of  the  weak, 
hey  have  no  fixed  abode,  and,  if  they  build  shelters  at  all,  only 
nstruct  rude  huts  of  branches.  They  have  no  government,  nor 
o  they  form  regular  communities ;  they  usually  wander  about, 
e  our  gypsies,  in  hordes  composed  of  a  few  families  each.  This, 


*  Tr«DBactIoas  of  ibc  Berlin  Anthropolo^Cft]  Soci«t;  for  1886. 

f  Prof.  Flower,  however,  think.-*  that  differences  between  the  AkktB  and  Biiehmen  »re 
»o  rsdiC4l  fts  to  preclude  ibe  possibllitj  of  regarding  them  as  niembera  of  the  utne  noe. 
)  Iftjrs  BpcQul  BtrcB9  on  the  yellow  cocoplexIoD  luid  **  pecuIiAr  oblong  form  of  the  dkuU," 
hieh  ii  especially  di^tinguiahed  from  that  nf  the  AkkaR  by  the  absence  of  prognathism ; 
I  no  the  **spedal  anatomical  characters"  alluded  to  later  on.  Diit  it  seemti  to  be  the 
AC  that  modero  research  tenda  to  ahow  that  environment  and  conditioiis  of  lifc«  etc.,  may 
far  more  quickly  in  the  production  of  racial  peculiarities  than  was  formerly  auppoicd. 
are  instances,  0.  g.,  on  record  of  the  children  of  white,  or  at  moat  tawny  parcntf^ 
I  a  hot,  damp  locality  (to  which  the  Utter  had  mi^atcd  from  a  dry  one)  being  pooJ- 
^  black.  Thi*  ntirhmen  hare  boon  Isolated  to  such  a  degree  from  their  more  northera 
coticrentfra,  and  the  etrugc^Ic  for  existence  has  been  in  their  case  90  scTere,  that  they  may 
{rell  have  dereloped  striking  differences.  It  should  be  noted  that  their  habitat  is  dry, 
hiU  that  of  iho  Akkas  U  cxircmGly  hot  and  damp. 
\  Lea  Akkaane  fortaeat  point  on  people  compart ;  II  o*y  a  pas  an  pays  aua  Akkad  « 
I  Ics  Tol6ee  dos  oiseaux,  ils  soot  un  peu  partout. — Eum  rASiii. 


however,  depenfl«  on  the  nature  of  tho  country — in  the  parched 
dfiserlA  of  the  Bonth  they  are  not  ever  ■::*=<!  to  this  extent 
Sometimeas  thoy  are  to  a  certnin  extent  i;  ut  on  mope  poirer- 

fttl  tribes,  who  afford  them  m  in  return  for  certain  aenr*  I 

icee.    Thoir  notiona  of  the  L  ...^.  .*,  when  they  hare  any,  would 
appear  to  be  of  the  rery  crudeist^    Their  languagva  seem  to  bir 
distinct  from  others,  relateil  among  themselTee>  and  very  poculiar.  | 
Thifl  is  a  point  to  which  I  shall  revert  later  on.  | 

Leaving  aside  the  classical  writers,*  the  earliest  rofcrsncc  to 
the  Pygmies  occurs  in  the  narrative  of  Andrew  '^  bo 

spent  three  years  in  the  kingdom  of  Loango  duiine^  ^-c- 

ade  of  the  seventeenth  century.    He  says : 

To  the  north-eiut  of  Maui  Eesook  are  a  kind  of  little  people  called  UatUnbai, 
which  arc  no  bigger  Uiau  Bojee  of  twelre  yeares  olde,  but  verie  Uiieke,  lad  Ut* 
onely  apon  fieihe,  which  they  Viil  in  the  woods  with  th«ir  Bowm  and  Uarta. 
TbejT  pay  tribute  to  M&Qt  Kesock,  anO  bring  all  their  Elepiiaota'  teeth  sod  taytai 
to  biro.  Tbej  will  not  enter  into  any  of  the  Mjiroiiihos*  hooMa*  nor  wiQ  •vflar 
any  to  come  where  they  dwell.  And  if  by  rbance  uxy  Warombo^  or  pvcpkof 
Loango  paaBo  where  they  dwell,  then  they  will  forsake  that  pUo«  and  go  to 
loothor.  The  Women  carry  Bow  and  Arrowea  as  well  as  ibe  mtm.  And  osw  of 
theae  will  walk  in  the  Wooda  alone,  and  kill  the  Pongo  with  their  poyaoMd  Ar- 
rowes. 

The  Flemish  geographer  Dapper,  writing  in  the  seventaenth 
ftntury,  refers  to  the  Pygmies  in  the  following  passage : 

Before  the  Kiog^a  cloth  sit  some  Dwarfs,  wiih  their  hacka  towonls  him; 
rigmi&)  indeed  in  stature,  but  with  heads  of  a  prodigious  bigoeaa;  for  lh«  mors 
exact  dctbrniing  whereof  thoy  wear  the  skin  of  some  Beast  tied  roos^  Aboat  i 
them.     The  Blauku  nay  there  U  a  Wilderneeu}  where  nwide  none  bat  mno  at  aatfe  { 
a  at«turo,  who  ahoot  thoeo  Oigantiok  Creulnrcd,  the  Elophoatfl.    The 
name  of  these  dwarfa  ia  Bakke-Bakke ;  but  they  are  also  called  MiraoVl 

These  Bakke-Bakke  (whose  name  reminds  us  of  Akkas^  Tikki*  i 
Tikki,  and  Wambatti,  and  possibly  Batwa)  seem  at  first  sight  to 
come  under  the  heading  of  true  dwarfs,  or  n.-'         '     laKonnalioiia;  { 
hut  the  disproportioned  heads  may  be  an  sc<  i  mistake  mag* 

nified  by  report.    The  other  items  of  the  account  tally  with  the  ! 
deticriptions  of  Battell  and  others — the  skins  of  bear  u  "  for 

the  more  exact  deforming  of  the  head/'  are  probal-i  -opard 

and  monkey  skin  caps  worn  among  many  of  the  Congo  tribes  at  { 
the  present  day. 

*  An  excellent  sammary  of  what  i4  sa!i1  bj  th(*ftc,  and  tUo  of  modorn  dbowvrica  of*  M 
1871,  to  pvcn  iu  sn  arlidc,  Uober  /nei^v Clk<rr  In  AftitiA  (to  wbtcb  1  har»  Wm  gT«tly 
iodcbtod  In  (ho  prvparation  of  ihU  [>iiper),  iu  Pet«rm«na*t  Uiahrilun;(itQ  (or  ihat  yaar. 

f  Piircha*!,  vol.  il,  p.  983. 

{  D<«'«T)[itiQU  of  the  Kinf^rloro  of  Lovftn(C(^  or  the  C<rantrc]f«f  the  BmsiM  hi  K#tWj 
Kiluuptn.    (Africt:  Collected  uni  tmnAUtod  from  moat  anthntick  Auttax.    Bjr  Jm 
f\by,  E«q.     1670.) 


ammerson,  who  accompanie*d  Bougainville  on  his  voyage 
ad  the  world,  and  visited  Madagascar  in  1771,  heard  of  a  small 
in  the  interior  of  that  island,  called  Kimos  or  Quimos,  and 
LJtually  saw  one  woman — a  slave  in  the  household  of  the  gov- 
rnor  of  the  French  settlement,  the  Comte  de  Modave,  De  Modave 
i^llected  all  the  infurmatiun  he  could  about  the  Quimos  from 
*tive  chiefs,  but  never  succeeded  in  reaching  the  valleys  where 
ley  wore  said  to  live,  or  meeting  with  any,  except  the  slave- 
roman  before  mentioned,  who  may  or  may  not  have  been  a  typi- 
epocimen.  Ellis  and  other  missionaries,  in  later  times,  heard 
W  these  people  under  the  name  of  Vazimba,  but  never  appear  to 
have  seen  them  ;  and  it  may  be  doubted  whether  any  of  them  ex- 
ist at  the  present  day.  The  native  statements  preserved  by  De 
Commerson  and  De  Modave  would,  if  true,  show  the  Quimos  to 
have  been  in  soma  respects  physiologically  different  from  the  rest 
of  mankind ;  but  those  statements — and  rightly  so,  in  the  absence 
_of  further  evidence — are  treated  by  both  gentlemen  with  extreme 
lution.  For  the  rest,  the  description  of  the  Comte  de  Modave's 
^uirao  slave  might  very  well  stand  for  the  portrait  of  the  average 
lush  woman. 

Captain  Boteler,  who  was  on  the  cast  coast  of  Africa,  between 
tie  years  18:il  and  1K26,  heard  of  a  tribe  of  small  people,  living  in 
lie  interior,  called  Waberikimo ;  and  reports  of  these  seem  at  dif- 
&rent  times  to  have  reached  Zanzibar.  The  native  information 
this  point  was  somewhat  vague;  but  from  all  accounts  they 
rould  appear  to  be  the  same  as  the  Doko,  of  whom  Dr.  Krapf  re- 
vived a  description  in  1840  from  a  slave  of  the  name  of  Dilbo,  a 
itive  of  Enarea.  The  Doko  were  said  to  live  in  the  Galla  coun- 
ry ;  they  were  small  in  stature,  and  of  a  dark  olive  color.  They 
pved  on  fruits,  roots,  mice,  and  wild  honey,  and  were  unacquaint- 
with  the  use  of  fire.  They  had  neither  weapons,  houses,  nor 
emples,  nor  even,  like  the  Gallas,  sacred  trees.  Yet  they  had 
3mo  notion  of  a  Supreme  Being,  to  whom,  under  the  name  of  Ter^ 
!iey  sometimes  addressed  prayers,  "in  moments  of  sadness  and 
error,"  said  Dilbo,  There  is  a  certain  pathos  in  what  follows ; 
t>ut  we  must  remember  that  it  was  filtered  through  the  imagina- 
aon — perhaps  elicited  by  the  lending  questions — of  a  kind-hearted 
lerman  with  a  touch  of  poetic  mysticism  about  him.  "  In  their 
>rayer  they  say:  '  Yer,  if  thou  dost  really  exist,  why  dost  thou 
lot  us  be  slain  ?  We  ask  thee  not  for  food  or  clothing,  for  we  only 
^ve  on  snakes,  ants,  and  mice.  Thou  hast  made  us,  why  dost  thou 
hi  us  be  trodden  down  ?'" 

The  Doko  had  neither  chiefs  nor  laws;  they  "lived  in  the 
roods,  climbing  trees  for  fruit,  like  monkeys";  but  diseases  were 
inknown  among  them,  and  they  were  much  liked  as  slaves  in 
Eaaiea,  being  docile  and  obedient. 
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Dr.  Krapf  again  heard  of  the  Doko  in  U  rt;xra- 

•wa,  and  at  the  latter  place  even  eaw  a  sL. .   .  ^    ..ling  to 

Dilbo's  description.  Father  L^n des  Avanchors,  a  French  Rtfrttum 
Catholic   missionary,  heard   of  them  from  the  Somali  ^5^ 

under  the  name  of  "  Tchin-Tchell^  "  (which  is,  being  i:  ^  :od, 
Qxiel  miracle  /).  In  1804  he  saw  some  of  them  for  himself  in  the 
kingdom  of  Gera  (north  of  Kaffa,  in  Abyssinia),  and  described 
them  in  a  letter  to  M.  d'Abbadie,  published  in  the  Bulletin  of  the 
Paris  Geographical  Society.  The  word  Doko  may  be  another  form 
of  the  Swahili  mdogo  (=  small),  but  this  has  be  '^  '■  ■  *  *    '. 

Proceeding  in  geographical  rather  than  in  ci  nrfer, 

we  come  next  to  the  Akkas,  with  whom  Colonel  ki» 

Tikki*  would  seem  to  be  identical    Thoy  were   :  .4^^  of, 

vaguely,  by  Petherick,  in  1854 ;  but  the  first  real  oement 

of  their  existence  to  the  civilized  world  was  made  by  Dr.  Schwein- 
furth  in  1871.  They  live  in  the  Monbuttu  country^  which  lies 
south  of  the  Bahr-el-Gazal  and  west  of  the  Equatorial  Province 
of   Egypt.     Dr.   Schweinfurth's  account  has   ^  '  -le- 

mented  by  Dr.  Felkin  and  Emin  Pasha,  the  latti  i  .  ^  y«l 

ample  opportunities  for  studying  them  during  the  twelve  years  be 
spent  in  Central  Africa,  and  in  1886  commn  '  '  '  *'  Berlin 
Zeitschrift  fur  Ethnologie  a  very  valuable  .  J  P^P^ 

on  the  subject,  accompanied  by  detailed  measurements.  He  in- 
sists on  the  distinction  between  the  Akkas  an*'  "  "'  ^'.varfs  (Le^, 
persons  whose  growth  has  been  arrested  by  i>a;  -  .il  or  olbflT 
causes),  of  whom  he  saw  several  at  Mtesa's  court,    "  Tout  au  con* 

traire,  les  Akkas  sont  ime  race  qui  n'oflFrent  oucun  eip^ -tho- 

logique,  mais  qui,  form^^s  h,  point,  ddpri^ieraient  bien  vi  las 

<?pith^te3  de  'race  d^hue/  de  peuplade  vou^e  h  IV-  at 

on  a  bien  voulu  les  gratifier."  They  live  in  bands  c  ...^  ..v .  Ja 
few  families  each,  putting  up  the  rough  shelters  of  roeda  and 
branches  which  form  their  temporary  camp  in  tho  woods,  near 
some  running  stream,  and  usually  within  reach  of  a  Monbuttu  or 
Momvu  village.  They  are  good  marksmen,  and  kill  even  tie* 
phanta  and  buffaloes,  bartering  with  the  villagers  the  ■  '  *Vf 

do  not  require  for  themselves,  in  return  for  grain,  oil,  ii;i  i^, 

id  other  necessaries.    The  Monbuttu,  moreover,  obtain  from 
lem  all  the  skins  and  feathers  used  by  them  '  -   ^  **  *  ' 

ornament;  and  any  chief  who  should  refuse  1 

ckas  would  not  only  forfeit  these  supplies,  but  draw  down  tiio 
speedy  vengeance  of  the  little  people  the  tirst  time  he  or  imy  of  hlA 
tribe  ventured  into  the  forest  alone.    The  Akkaa  arc  caoniholdt     j. 
nd  make  no  secret  of  the  fact ;  those  personally  known  to  Dr.  H 
chnitzer  "savaiont  parfaitement  me  dire  qaello  p^ri  da  corpi^ 
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inmain  soit  la  plus  savonreuse."  *  The  average  height  of  some 
lirty  individuals  measured  by  the  pasha  was  1*30  metre.  They 
re  usually  of  a  lighter  brown  than  the  Monbuttu,  but  the  differ- 
I  of  coloring  is  rather  in  the  tone  than  in  the  shade — in  other 
is,  the  Akkas  are  of  a  red-brown,  the  Monbuttu  of  a  yeUoiv- 
own-f  Their  hair  is  black-brown  or  quite  black,  growing  in 
fts,  as  already  described,  short  and  very  woolly,  and  too  scanty 
I  be  made  into  the  ornamental  coiffures  so  much  in  vogue  among 
ihfe  Africans.  There  is  an  abundant  growth  of  hair  all  over  the 
iy,  and"  it  can  not  b«  denied  that  the  mouth  resembles  that  of 
iin  apes."  This  is  noteworthy  when  contrasted  with  Dr. 
Wolf's  remark  on  the  Batwa, "  Irgend  welche  pithecoide  Merk- 
^^ale  waren  nicht  vorhanden,"  The  Monbuttu  frequently  inter- 
^ftiarry  with  the  Akkas,  and  half-breeds  are  far  from  uncommon. 
^Vwo  Akkas  were  sent  to  Italy  by  Signer  Miani,  one  of  whom,  we 
^^K)lievo,  is  still  living  at  Verona, 

The  Wambatti,  first  made  known  to  the  world  by  Mr.  Stanley's 

tiirrative,  live  farther  west  than  the  Akkas,  from  whom  they  do 

lot  appear  to  differ  materially — unless  it  be  in  the  "  spiteful  and 

renomous  "  disposition  evinced  by  their  unprovoked  attacks  on 

he  expedition ;  whereas  the  Akkas,  though  dangerous  on  provo- 

&tion,are  tolerably  peaceable  when  well  treated. 

Within  the  great  horseshoe  bend  of  the  Congo,  and  apparently 

inking  over  a  vast  extent  of  country,  dwell  the  Watwa  or  Batwa. 

Stanley  first  heard  of  them  in  1876,  from  Rumanika  of  Kar- 

ragw<^,  and,  later  on,  at  Nyangw^,  from  Abed  bin  Jumah,  who,  in 

a  singularly  picturesque  and  graphic   narrative,  recounted  the 

tragic  history  of  Sheik  Mtagamoyo,  the  cruel  and  daiintless — how 

ie  fitted  out  a  strong  caravan  for  the  country  of  the  dwarfs,  ex- 

L'ting  to  make  his    fortune   in    ivory,  and  went  back   poorer 

ian  he  camcj    Stanley  did  not  himself  come  in  contact  with 

hose  Watwa,  except  in  the  person  of  a  single  individual  who  was 

t>rought  in  by  his  men  at  Ikondu,  on  the  upper  Congo  or  Lualaba 

iver.*    He  measured  three  feet  six  inches  and  a  half  in  height, 

'  light  chocolate  '*  in  complexion,  and  carried  a  bow  and  poi- 

.  arrows, 

Mr.  H.  H.  Johnston,  |  in  1883,  saw  two  slaves  among  the  Ba- 

fskURi,  n»jar  the  Kwk  River,  who  probably  belonged  to  this  race. 


*  Thtin  rli(TorIng  from  Winwood  Reade*A  F&n  tcquainiaoce,  vho  assored  htm  that,  cod- 
i  afi  «  dbh,  man  wua  "at)  alike  good." 

f  **  TandU  que  Ics  Akkas  appartienocct  aux  peiiplcfl  n6gret  dcmt  le  fond  du  noir  est  rowpc, 
i  fifomboutioua  monlrvnt  ua  bniD  ou  Doir  lu  fond  jaune."  Thin  appears  to  oontnulicl 
>  gmemt  l«iiur  of  whnt  Imi*  bc«xi  toid  about  tbe  Py^mj  racco,  Imt  U  ia  probable  tbal  no 
nd-faffl  rule  an  be  laid  doim  aa  lo  color. 

I  Throagh  the  Dark  Oontiiteot,  pp.  S90-CV3. 

•  Ibid.,  pp^  43fi,  iSfl.  I  The  Bivtr  Congo,  p.  815. 
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More  extended  oljsorvations  were  made  ia  l'^-^ 
Ludwig  Wolf,  who  accompaniod  Lieutenaut  ^^ 
tion,  aud  spent  some  time  in  the  Kassai  regiou.    fie  sayss  that  tlio] 
Batwa  in  some  places  live  side  by  side  with  the  T   '     '  ^i<!nf| 

they  have  settlementi^  of  their  own,  hidden  a.     ,  •  use! 

forest.  They  are  most  numerous  about  the  paraUei  of  5*0oaULl 
Each  &ub-chief  of  the  Bakuba  has  a  Batwa  village  assigniKl  to  him.  1 
whose  inhabitants  supply  him  with  palm-wine  and  gama  The  | 
independent  Batwa  of  the  forest  sometimes  offer  dried  meat  in  ex- 
change for  manioc  or  maize  to  the  Bakuba,  at  perir:^'-  ■  ^  :-  — heti  ' 
held  on  neutral  ground.    Dr.  Wolf  exiXM-icnci'd  sci;  ,.  in 

obtaining  accurate  measurements ;  but  the  first  &eri»s  i>t  tbuoe  bp  i 
was  able  to  record  gave  1*44*  metre  as  a  maximum,  an*1  ' 
a  minimum.    On  a  later  occasion  he  found  that  the  1      _        ob-j 
tained  ranged  between  1'30  m.  and  1'35  m. — which  last  iigu£«  b| 
somewhat  less  than  that  given  for  Stanley's  dwarf. 

Dr.  Wolf  was  disposed  to  think  that  there  is  in  iliifi  roGpect 
little  if  any  difference  between  the  Batwa  and  the  Bushmen.  Far 
the  rest,  he  says  that  they  were  in  general  tolerably  well  formed, 
"  und  machten  durchaus  den  Eindruck  des  Nonnalen."  The  skull  | 
was  not  markedly  prognathous,  and  no  ape-like  i>e< 
noticeable.     They  followed  no  particular  custom  in  i  , 

their  dead,  and  were,  like  other  Africans,  firm  believers  in  wilcb* 
craft,  t 

According  to  Major  Wissmann,  these  Batwa  hunt  witli  do 
and,  indeed,  possess  a  superior  breed  of  greyhounds, 

Mr.  C.  S.  Latrobe  Bateman,  in  Under  the  Lone  Star,  i 
two  nomadic  tribes — the  "Batwa  Bankonko"  and  the  "Batwa 
Basingi " — the  former  of  whom  were  the  terror  of  the  Bakete,  j 
who,  to  obtain  protection  from  them,  became  tributary  to  the  Ba- 
kuba.    He  makes  no  mention,  however,  of  their  racial  pecai- 1 
iarities. 

The  Obongo,  discovered  by  Du  Chaillu  in  1865,  Inbabii  th*j 
Ashango  country,  in  the  mountains  south  of  the  Ogowtf,  llu^  f 
were  "stoutly  built,  like  chimpanzees,"  with  hroad  chests  and  mii»- 1 
cular  limbs ;  some  of  them  were  not  more  than  four  feci  in  hisigfati  I 
others  from  four  feet  two  inches  to  four  feet  seven  inches  They  ( 
were  "  of  a  dirty-yellow  color."  with  hair  growing  in  tnfta  ;  awl 
lived  in  the  same  sort  of  relation  to  the  Ashangos  as  the  Batwa  to 
the  Bakuba.  A  full  description  of  their  settlement  aud  its  litUo  I 
circular  huts  made  of  branches  may  be  found  in  Du  ChiftfllQ^i 
Ashango- Land.! 

The  same  people  were  seen  by  Dr.  Lienz,  when  he  ascended 


*  About  four  f«(4  Ditif  locbflB  MuS  t  quvtor. 
-f  Tnuiw«Uoiu  Berlin  Aothrop.  Soc..  ISM. 
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)kanda  (a  tributary  of  the  Ogowe)  in  1874,  He  found  that  they 
rere  called  *^  Babongo,"  and  also  "  Vambuta  "  (Wambatti  ?), 
lough  their  real  name  appeared  to  be  Bari  or  Bali.  As  he  did 
jot  penetrate  farther  than  12°  east,  he  did  not  reach  their  actual 
iwelling-places,  which  were  said  to  bo  a  fortnight's  journey  be- 
yond that  point,  though  he  saw  and  measured  a  considerable  num- 
Lir  of  individuals.  His  measurements  range  between  VZH  and 
•42  metre,  and  he  particularly  notices  the  contrast  between  their 
round  huts  and  the  rectangular  style  of  architecture  prevailing  in 
tie  district.* 

Somewhere  to  the  north  of  these,  perhaps,  may  be  placed  the 
[enkob  and  Betsan,  of  whom  Dr.  Koelle,  the  learned  author  of 
Ihe  Polyglotta  Af  ricana  (1854),  heard  at  Sierra  Leone.  He  ob- 
tained his  information  from  two  liberated  slaves,  one  of  whom,  a 
man  named  Yon,  was  a  native  of  a  country  called  Bayon,  supposed 
lie  about  6°  north,  and  between  12°  and  13°  east.  This  man  de- 
ired  that  four  days'  journey  eastward  from  his  home  there  was 
grout  lake  called  Liba,  on  whose  banks  lived  the  Luf um  tribe, 
^tull,  strong,  and  warlike;  clad  in  black  monkey-skins, and  fight- 
ing with  spears  and  arrows.  Near  Lufum,"  the  account  continues, 
'and  also  on  the  shores  of  the  Liba,  is  another  people,  called  Kcn- 
:)bj  only  three  or  four  feet  high,  but  very  stout,  and  the  most  ex- 
Bllent  marksmen.  They  are  peaceful,  live  on  the  produce  of  the 
iase,  and  are  so  liberal  that  if,  e.  g.,  one  has  killed  an  elephant,  he 
rould  give  the  whole  of  it  away," 

Another  man,  whose  home  was  to  the  northwestward  of  Bayon, 
^ve  Dr.  Koelle  a  very  similar  account  of  a  tribe  called  "  Betsan," 
Jiving  "  on  the  river  Riba.f  which  comes  from  Bansa  and  goes  to 
imbongo."  These,  too,  are  successful  hunters,  and  are  also  said 
make  bark  cloth  for  themselvea,  whereas  Du  Chaillu's  Obongo 
wore  nothing  but  the  cast-off  grass  cloths  of  the  Ashangoa  The 
Betsan  sometimes  exchange  their  venison  for  millet,  etc.,  in  the 
Rufum  country.  "  Thoy  do  not  cultivate  the  ground,  but  are  con- 
stantly on  the  move,  changing  their  abode  every  six  or  twelve 
lionths.  Their  houses  can  bo  easily  built,  taken  down,  and  even 
&rried  along  with  them,  consisting  as  they  do  of  the  bark  of  a 
large  tree.  The  Betsan  hunt  monkeys,  baboons,  wild  hogs,  deer, 
sphants,  etc."  X 

I  can  suggest  no  affinity  for  the  names  here  given  to  the  Pyg- 
aies,  unless  Kenkob  contains  a  possible  reminiscence  of  "  Khoi* 
Choi,"  or  "  Koi-Koib,"  the  tribal  name  used  by  the  Hottentots 
among  themselves.  It  is  utterly  unlike  a  Bantu  word,  and  may  be 
a  relic  of  the  language  originally  common  to  all  the  Pygmy  tribes, 

*8oe  P«t€nnmnti*a  Mittbellungen  for  1877  (p.  106);  alMDr.Lenz'a  pai>cr  in  ihe  Trmoji- 

I  of  tba  Berlin  Geographical  Society. 
f  Bfldontlj  the  soiDO  as  Libs  ;  bs  Bufum-Lufuni.         X  Poljglolta  Airicona,  p.  12. 
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■\  no<l 


•vvLicb  many  of  them  seem  to  be  losing.    B  o,  on  tLo  ^ 

huud,  distinctly  suggests  Obongo,  and  nia^   _.,    ,  originatod 
latter  name  (wliich,  as  the  variant  £abongo  shows,  seemis  to ' 
LBantu) — the  Kenkob  adopting  it  from  the  district  •■' 
^had  sojourned.    Or,  again,  it   may  be  a  tribal  name,  i 
Dr.  Eoelle's  informant  as  that  of  a  district. 

Turning  to  southwestern  Africa,  we  find   that    ^' 
Pinto,*  in  1878,  met  with  a  tribe  called  "  Muc-assequ.  .  jl 

the  forests  between  the  Cubango  and  Cuando,  while  the  open  cont 
try  is  occupied  by  the  Ambuellas.  These  people  have  "  e.v 
small  and  out  of  the  right  line,  cheek-bones  very  far  aj  . 
high,  nose  flat  to  the  face,  and  nostrils  disproportionately 
Their  hair  is  crisp  and  woolly,  growing  in  separate  j^ 
thickest  on  the  top  of  the  head.  Unlike  the  Obongo,  th 
kind  of  shelter,  but,  like  them,  are  skilled  in  the  use  of  bowtf  uvd 
arrows,  and  live  on  roots,  honey,  and  game.  In  color  they  are  "• 
dirty  yellow,  like  the  Hottentots,  while  the  Atnbuollas  or©  black, 
thoiigh  of  a  Caucasian  type  of  feature." 

Farther  south,  near  the  borders  of  the  Kalahari  Desert,  1 
Pinto  found  a  tribe  similar  in  most  respects  to  the  MucasMqac 
but  deep  black,  and  known  by  the  name  of  Mas^  The 

(who  are  less  savage  than  the  Mucassequere.s)  are  i-  _.  *  tribal 

of  Bushmen,  very  much  resembling,  if  not  identical   with,  thi 
M'Kabba,  or  N'Tchabba,  brought  by  Signor  Farini  from  the  Kala<1 
hari  Desert.     These  last  were  carefully  examined  by  Prof,  Vir^j 
chow,  and  described  by  him  in  a  paper  read  before  the  Berl 
Anthropological  Society,  March  20, 1886. 

We  have  now  to  notice  the  section  of  the  Pygmy  rac«  will 
which  Europeans  have  come  most  in  contact- — the  Hot*  and^ 

Bushmen.    The  Hottentots  (as  they  are  now  known  :      .     :  heij 
real  name  for  themselves  being  "Khoi-Khoi"  t)  repr» 
ably  the  highest  development  of  the  race,  and  diff*  ^  ttj 

its  other  members  in  being  a  pastoral  }x?ople,     ^\  ...  ivit- 

beek  landed  at  the  Cape  in  1652  they  existed  in  greftt  numbcn, 
roaming  the  country  with  large  herds  of  cattle,  Kaiir  wars  and 
Dutch  "commandoes,"  with  other  causes,  have  bo  far  thitu&^_ 
them  ont  that  few  if  any  genuine  "Cape  HottXMitot»"  now  cj 
j^tlieir  place  being  taken  by  the  Qriquas  and  other  trtbM  of 
race.  Two  cognate  tribes,  the  Korannast  and  Namaqnas, 
exist,  but  in  diminished  numbers. 


*  How  I  eroMed  Africa,  toI  ii,  pp.  S20  *9f . 

t  Or  Koi-Koib  (**  men  of  inco  *'X  according  to  Dr.  Cu^t.  The  Ea&n  all  ikem 
"  riottcnUit"  IP  TT«>rrlT  •  Tjicknam*  pir^n  hy  the^  carl/  Dutch  ««ttlcn^  who  dfc 
niLiivi  -  y  of  «ouik4«  ULe  iai  and  ivL 

I  ruafiA  triU  as  a  <v<o«  baCn 


That  keen  observer,  Moffat,  as  long  ago  as  the  first  decode  of 
lis  nontury,  noticed  the  distinct  and  peculiar  characteristics  of 
ae  Hottentots,  and  recognized  their  racial  identity  with  the  Bush- 
len.  He  speaks  of  "that  nation,  which  includes  Hottentots, 
[orannas,  Namaquas,  and  Bushmen,"  and  describes  them,  as  a 
wholo,  as  "  not  swarthy  or  black,  but  rather  of  a  sallow  color,  and 
some  cases  so  light  that  a  tinge  of  red  in  the  cheek  is  percepti- 
ble, especially  among  the  Bushmea,  They  are  generally  smaller 
in  stature  than  their  neighbors  of  the  interior ;  their  visage  and 
form  very  distinct,  and  in  general  the  top  of  the  head  broad  and 
flat ;  their  faces  tapering  to  the  chin,  with  high  cheek-bones,  flat 
noso,  and  largo  lips."  Ho  further  notes  that  the  first  three  speak 
languages  which  are  mutually  intelligible,  while  that  of  the  Bush- 
len,  though  cognate,  is  quite  distinct.  Writing  (after  his  return 
England)  in  1842,  when  as  yet  the  Akkas  and  Batwa  were  un- 
lown  to  science,  he  suggests  that,  "when  the  sons  of  Ham 
^ntered  Africa  by  Egypt,  and  the  Arabians  by  the  Red  Sea,  the 
[ottontot  progenitors  took  the  lead  and  gradually  advanced,  as 
iey  were  forced  forwanl  by  an  increasing  population  in  their 
&ar,  until  they  reached  tlie  ends  of  the  earth."  He  further  re- 
larks,  "  It  may  also  be  easily  conceived  by  those  acquainted 
ith  the  emigration  of  tribes  that,  during  their  progress  to  the 
[)uth,  parties  remained  behind  in  the  more  sequestered  and  iso- 
ited  spots  where  they  had  located  while  the  nation  moved  on- 
rard,  and  research  may  yet  prove  that  that  remarkable  people 
riginally  came  from  Egypt."  In  corroboration  of  this  theory  ho 
lentions  having  heard  from  a  Syrian  who  had  lived  in  Egypt  of 
fcves  in  the  Cairo  market,  brought  from  a  great  distance  in  the 
iterior,  who  spoke  a  language  similar  to  that  of  the  Hottentots, 
Tlnd  were  not  nearly  so  dark -colored  as  negroes  in  general.  These 
^ust  certainly  have  been  Akkas.* 

As  for  the  Bushmen,  we  have  pretty  full  accounts  of  them 
om  various  sources.    Moffat  has  much  to  say  about  them — too 
luch  to  quote  in  full — which  may  be  found  in  the  first  and  fourth 
chapters  of  his  Missionary  Labors  in  South  Africa,  and  is  supple- 

lented  by  Livingstone  in  the  Missionary  Travels. 
_     Mr.  Alfred  J.  Bethell  (in  a  letter  to  the  Standard  which  ap- 
peared on  April  2(»,  ISSO)  says  that  the  Bushmen  proper  aro  now 
^nearly  if  not  quite  extinct,"  the  people  now  so  called  being  out- 
tsts  from  the  Matabele,  Bamangwato,  and  other  Bantu  com- 
tnnnities.     Mr.  A.   A  Anderson,f  however,  who  extended  his 


•Winwood  Readers  remark  (African  Sketch-BooV.  vol.  ii.  p.  62ft),  written  in  1878  or 
c«rU«r,  ui  irorlh  notice;  "Hla  (T)u  Chaillu's)  discorcry  of  tho  Dwarffl  {who  are  eertainly 
hmm)  is  an  important  contribution  to  tiic  ethnology  of  Africa." 

'  T»cnly-fiTtf  Ycara  in  a  Wagon  in  South  Africa,  vol  i,  pp.  235,  282,  etc. ;  toL  U, 
[T4. 
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journeys  far  beyond  the  northern  limits  of  the  Tr; 

frequent  mention  of  them  and  discriminates  four  u.  : 

noticing  especially  a  very  light-colored  variety  only  found  to  lli 
Drakensberg  Mountains  and  the  ranges  west  of   them.      Tbi 
seems  to  be  a  tradition  of  hostility  between  the   Bn&hinen  azi< 
Hottentots^  and  the  difference  between  them  in  parsttiis  and  hal 
its  has  always  been  sharply  marked ;  but  tl.-    '     '     '    '     *       ^ 
has  seldom  or  never  been  questioned.     M' 
hia  belief   (supported  by  the  analogy  of  the  Balala  or  oa 
Bechuanas)  that  they  are  the  descendants  of  Holtentcita  driri 
by  want  and  the  hostility  of  stronger  neighbors  into  the  desert. 
Generations  of  perpetual  living  on  the  edge  »  n  hare 

made  of  them  the  gauntest  and  skinniest  of  :  -  'ijcly 

designed  by  Nature  to  show  what  human  Xmv  in 

that  line  and  live — and  developed  in  them,  in  spites  or  of 

their  physical  weakness  and  insiguificance,  a  cunning  u;.«  *'■ 

mate  knowledge  of  nature  that  to  the  savage  mind  seeiii 
short  of  superhuman.    Some  of  the  Kafirs  believe  that  th<* 
men  can  understand  the  language  of  the  baboons,  and  cc»u:.  . 
instances  of  their  skill  in  tracking  game  and  finding  wat^r  tf9 
on  record.    They  possess  a  wonderful  gift  of  min  *  \xx  tnii* 

tate  to  the  life  the  action  of  any  man  or  animal,  aii  ;  a  pu» 

sionate  love  of  music.  They  can  evolve  from  their  primitiTi 
instruments — the  gorah,  with  its  catgut  and  quills  or  the  hoQoir 
gourd-shell,  with  strings  stretched  across  it — plaintive  melodies 
of  a  surprising  sweetness,  very  different  from  the  hideooji  Unh' 
irre  of  horns  and  tomtoms  which  delights  the  heart  of  the 
hverage  African.  Moreover,  having  a  quick  ear  and  a  ret4mt4re 
memory,  they  will  pick  up  and  repeat  any  ci^ilixtd  tuno  one* 
heard — whether  the  Chorales  of  the  German  Mission  or  tbo  mor» 
secular  ditty  sung  by  the  wandering  traders.  Their  poi«aii««l 
arrows,  and  their  noiseless^  furtive  ways  of  «■ 

inspire  the  stronger  races  with  a  vague  dre^  c: ..,^.„ 

ened  no  doubt  by  that  uncanny  something  which,  ais  Mr.  F,  Bojld 
remarks^  "  makes  a  Bush -boy  resemble  a  bird  tho  inore^  the  coon 
he  shows  a  simian  intelligence." 

We  have  thus,  in  a  hasty  and  imperfect  manner,  surveyed  thu 
known  fragments  of  the  atx)riginal  ''  "  ^"     '    veBeiin 

that  they  resemble  each  other  to  a  ^,  A  con- 

formation and  in  manners  and  customs;  the  dif'  n^  for  j 

ae  most  part  duo  (like  the  extremely  r     ^  ' 

faded  way  of  life  of  the  Bushmen)  to  « 
environment.    The  Hottentot  and  Shn  or  btwib  {I 
guages  we  have  seen  to  be  related,  thoivl'  *ii-*>»  r* 
radically  different  from  every  known  I- 
even  denied  that  they  are  articulate  apooch  al  alL    Tht>  pecuUantjl 
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of  the  "  dicks  "  has  often  been  insisted  on ;  *  another  rlistinguish- 
ing  characteristic  is  the  existence  (at  least  in  the  Hottentot  Ian- 
guJigo)  of  grammatical  gender — a  feature  wholly  absent  from  the 
Bantu  tongues.  The  Bushman  language  is  said  to  be  monosyl- 
labic. The  Hottentots,  however,  now  mostly  speak  Dutch — or 
tliat  variety  of  it  to  be  heard  at  the  Cape — and  probably  both  lan- 
guages are  on  the  way  to  extinction.  It  is  said  that  "  a  mission- 
ary, being  invited  by  the  Qovernmont  to  send  books  in  the  Koraf 
dialect  to  be  printed,  remarked  that  his  experience  was  that  it 

as  easier  to  teach  the  young  to  road  Dutch,  and  that  the  old 

old  not  learn  at  all/'  J 

An  examination  of  the  list  of  Batwa  words  collected  by  Dr, 
"Wolf,  as  compared  with  his  Baluba  and  Bakuba  vocabularies, 
and  the  Congo  and  Swahili  languages,  has  convinced  me  that  the 
Batwa,  if  they  have  not  adopted  and  modified  the  speech  of  their 
neighbors,  have  at  any  rate  adopted  a  great  many  Bantu  words 
into  their  own.  The  numbers  up  to  ten,  for  instance,  are  identical 
(with  slight  differences  of  pronunciation)  in  the  Batwa  and  Baluba 
languages.  But  as  yet  the  materials  for  comparison  are  too 
scanty  for  any  definite  statement  to  be  made.  The  few  words 
elicited  from  the  dwarf  met  by  Stanley  were,  as  Mr.  Johnston 
points  out,  decidedly  Bantu ;  but  we  need  not  conclude  from  this 
that  the  Pygmy  race  consists  merely  of  outcast  and  degenerate 
Bantus.  What  more  likely  than  that  a  small  and  isolated  tribe, 
who,  like  the  Batwa,  frequently  had  friendly  intercourse  with 
surrounding  and  more  powerful  tribes,  should,  to  a  certain  extent, 
adopt  the  language  of  the  latter  ? 

Surveying  the  Pygmy  race  as  a  whole,  we  find  them — shorn  of 
the  mythical  and  magical  glamour  with  which  distance  and  mys- 

ry  had  invested  them — not  so  very  different,  after  all,  from 

her  human  beings,  but  still  sufficiently  interesting.  There  is  a 
shock  of  disillusion  in  i)a8siug  from  the  elves  and  trolls  of  a  past 
ago — not  to  mention  Alberic  of  the  Xibelung's  Hoard — to  the 
worthy  but  prosaic  Lapps  of  the  present  day ;  and  the  "  little  peo- 
ple" of  whom  Bwana  Abed  entertained  such  a  vivid  and  unpleas- 
ant recollection  were  doubtless  minimized  in  stature  by  the  retro- 
spective imagination.  No  well-authenticated  adult  Mtwa,  Akka, 
or  Mbatti  seems  to  be  much  less  than  four  feet  six  inches;  while 
Dr.  Pctermann  thinks  that  the  Pygmies,  on  the  whole,  run  about 
a  head  shorter  than  the  average  negro.  This  may  be  disappoint- 
ing fo  those  who  are  ever  on  the  lookout  for  the  marvelous — by 
which  they  mean  the  abnormal — but  the  fficts  as  they  stAnd  pre- 

*8ome  of  the  Kafir  Ungoageft  posBeM  Uiese  cliclut,  but  they  have  uodoubtodly  been 
boirowdl. 

4  Spokf^n  on  Uie  Onuigc  Rircr. 

I  Vodcro  UngaoBM  of  Africa.    By  B.  N.  Oust 
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sent  quite  sufficient  food  for  thought  to  a  more  ratiotuil 
of  mind, 

I  can  not  attempt  to  deal  with  the  origin  of  the  Pygmy  rac*, 
or  its  relationship  to  the  Andamanose  and  the  ^'  Ion, 

who  are  said  to  have  some  characteristics  in  c ^ ;.,,  ^cm. 

But  it  seemfl  clear  that  they  were  once  spread  over  a  great  pail 

not  the  whole  of  the  continent ;  that  they  were  :  up  aod 

aartially  exterminated  by  the  advent  of  the  strong,  _  -_-.k  moM, 
and  that,  as  a  race,  they  are  passing  away.  It  is  intemsling 
look  at  an  analogous  case  in  Europe.  A  race  of  small  stati 
ight  frame,  and  comparatively  low  tyi>e,  scarcely,  if  at  all, 
inced  beyond  the  himter  stage,  occupied  the  British  Islands  aad 
'the  northwestern  part  of  the  continent.  They  were  partly  mafi^ 
sacred  or  enslaved,  partly  driven  into  the  mountains  by  th*iT 
Celtic  conquerors;  and  in  the  lonely  recesses  of  the  liUl»  aad 
^woode — what  "wath  their  weakness  and  their  strength,  their  cttii* 
and  their  skill  in  metals,  their  music  and  their  undergrouod 
dwellings,  and  their  strange,  uncanny  wiHdom — a  growth  of  logfod 
and  poetry  sprang  up  about  them,  till  they  were  no  longer  knoim 
save  as  elves,  gnomes,  trolls,  or  "  Good  People,"  whom  one  dared 
not  name. 

It  is  somewhat  suggestive,  as  bearing  on  the  question  of  thi 
original  immigration  into  Africa,  to  note  that  there  was,  as  loto 

the  sixteenth  century,  a  Pygmy  tribt*  living  in  Arabia,  who 
Pmay  well  have  been  a  detachment  left  behind  when  the  main  body 
crossed  the  Isthmus  of  Suez.    So  far  aa  I  am  aware,  the  only  ai 
thority  for  this  fact  is  Lodovico  di  Bartema,  other.'         '  nown 
Liidovicus  Wertomannus,  whose  narrative  of  a  >  Mecca 

(about  1500)  is  contained  in  vol.  iv  of  Hakluyt's  Voyagts.    Thii 
account  runs  thus: 

In  the  spoco  of  oyght  tlaycft  we  camo  to  a  moantftTiM  vlikth  Mnlu|Uith  is 
circuit  ten  or  twelve  myles.    This  is  inhabited  with  Jeir«  to  ibe  DWober  U  tfn 

thmiannd  or  thereabout.    They  fire  very  lUtle  of  Btature,  m  <»f  *'^  *--  -ht  nf  ty% 
or  81X0  spnnnes,  and  some  mnobe  leflso.     They  hftTe  smaJ!  ^  v<iai«a, 

and  of  bljicke  ooloar,  yot  nom©  blacker  thfin  other.     TIi-  I  uc^m  uti^r 

moate  than  ifoutea'  fleshe.    They  are  cifcumoised,  and  d-.i-  .xn«e]ve»ute 

Jewoe. 

This  last  sentence,  apparently,  cent 
Judftism.     Itisnowwell  known  thattL-  , 

monly  practiced  in  Africa,  and  by  the  Hottentots,  amooR  otfc 
What  Iiaa  become  of  these  "Jowpr"  d  '' 

they  have  gone  the  way  of  nearly  all 

Akkas  and  the  rest  follow  them  ?    As  a  race  they  are  doomed  ttt| 
^yr       .     ly;  yet  this  need  lu      '       '  '  "'   ^   , 

to  be  massacn^drOr  *agl 

beliovod  that  the  Celtic  Britons  bad  been  att(?rly  extcmiiAat«d] 
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THE  MIGRATION  OF  SYMBOLS. 

Jexcept  in  Wales  and  Cornwall)  by  the  Teutonic  invaders,  Trhom 
\  older  school  histories  taught  us  to  consider  as  our  exclusive  an- 
5rs,  When  the  oxisteuue  of  the  older,  dwarfish,  Euskarran  or 
feolithic  race  was  discovered,  it  was  at  first  supposed  that  they 
in  like  manner  been  made  a  clean  sweep  of  by  the  Celts.  Re- 
cent researches  have  made  it  probable  that  this  was  by  no  means 
the  case ;  indeed,  Mr.  Grant  Allen  thinks  that  there  is  a  consider- 
able Euskarran  element  in  the  English  population  of  to-day.  The 
black-haired  aborigines — what  was  left  of  them — gradually  amal- 
gamated with  the  light-haired  and  blue-eyed  Celts ;  and  these  were, 
in  turn,  absorbed  by  the  English  properly  so  called.  And  we  have 
seen  that  the  Griquas  and  other  mixed  races  exist  in  Cape  Colony, 
some,  at  least,  of  wliom  have  shown  themselves  capable  of  being 
MBpectablo  and  useful  in  their  generation ;  and  it  is  at  least  pos- 
aible  that  these  mixed  races  may  survive,  and  in  time  amalgamate 
with  the  Bantu.— r/ie  QenilemaiVs  Magazine. 


THE  MIGRATION  OF  SYMBOJLS. 

By  thk  count  GOBLET  D^ALVIELLA. 
L 


^^iyTEN.  to  communicate  their  thoughts,  address  themselves  some- 
-IJ'-*-   times  to  the  ear,  by  speech,  song,  or  music;  sometimes  to 
the  eye,  by  gesture,  drawing,  and  the  plastic  arts  generally,  includ- 
ing writing.    These  modes  of  expression  may  have  an  imitative 
character,  as  when  a  savage  describes  an  animal  by  its  cry,  or  as 
in  a  photograph ;  but  even  then  they  have  a  symbolical  bearing, 
in  that  they  recall  only  some  of  the  features  of  the  original^  and 
leave  the  rest  to  the  imagination  or  to  memorj'.     We  might  define 
a  symbol  as  a  representation  which  does  not  aim  to  be  a  reproduc- 
tion.   Reproduction  supposes  that  the  representative  sign  is  iden- 
tical with,  or  at  least  like,  the  object  represented ;  symbolism  de- 
mands only  that  one  may  recall  the  other,  by  a  natural  or  conven- 
onal  association  of  ideas.     In  this  sense  there  is  nothing  that 
y  not  furnish  matter  for  a  symbol.    We  live  among  symboli- 
rationa,  from  the  flags  over  our  public  buildings  to  the 
1  our  strong-box;  symbolism  is  mingled  with  all  onr 
teUectnal  and  social  life,  from  the  morning  hand-shaking  to  the 
'we  give  to  the  actor  in  the  evening.    Our  arts  are  sym- 
"ven  when  they  are  believed  to  be  only  servile  imitations 
nature.    We  speak  and  write  in  symbols — and  even  think  in 
em,  according  to  the  philosophical  systems  that  are  based  ou 
r  impot^'ijcy  to  grasp  the  reality  of  nature. 
Sentiment,  particularly  religious  sentiment,  recurs  most  largely 
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to  symbolism  in  order  to  enter  into  a  more  intimate  otimiatmi< 
with  the  being  or  abstraction  which  it  desires  to  appnmcih. 
wo  everywhere  see  men  eithcsr  adopting  natural  or  artificial 
ject>^    '  '    '1  thozn  of  tbe  great abeent  one;  imr  -^TsteoKl 

oUcii   .  and  g^stnrea  they  anign  tJ3  it ;  or  i  it»g.  by, 

processes  as  various  aa  significant,  all  the  shades  of  feeling  whscl 
it  inspires  in  theniy  from  the  di^^epest  honiility  to  the  most  ardefli 
lovo.  HencQ  the  extreme  diversity  of  symbols,  wkieb  may  Im 
divided  into  two  classes,  as  they  consist  in  A>ct«  or  rites,  or  in 
|Objoct«  and  emblems.  We  shall  occupy  ourselves  here  with  tb« 
cond  category,  or  rather  with  the  figured  representations  which 
it  hiu«  inapire^^  and  which  past  generations  have  transmitted  tons 
as  material  vestiges  of  their  faiths.  Studies  in  comparative 
bology  f el i,  toward  the  second  half  of  the  century^  into  a 
wliich  is  accounted  for  by  their  previous  history,     ^  i^s 

mature  as  they  were  brilliant,  built  up  with  insufBci.  .:  -.  i  d 
ive  materials  by  the  rationalistic  school,  were  snoc^oded.  a' 
fifty  years  ago,  by  the  system,  mon     '    "         '  '     '    '  -^^ 

whirh  found,  in  all  the  religious  \'  ...  'i*** 

guiaed  or  transfigured  reflection  of  a  profound  primitive  wiadonL 
These  theories  all  ha\ing  given  way  under  the  contradictimis 
brought  against  them  by  discoveries  in  archseology,  ethnogrmphy^ 
linguistics,  etc.,  n  reaction  ensued  as  extreme  as  the  former 
fatuation,  A  disposition  appeared  to  banish  hypr*^'  '"  '"*'ri»l; 
from  all  research  into  the  origin  and  significance  t  .  aaj 

if  h)TX)thesi» — provided  it  is  not  treated  as  an  assared  fac^— wi 
not  an  essential  factor  of  all  scientific  progress. 

But  the  situation  has  greatly  charjged  within  thirty-fivc  yetn; 
Data  permitting  comparison    under  all  'i  iotw  of 

authenticity,  of  the  figtired  representation^^  ■...    -..:. 
have  accumulated  in  Ruch  proportions  that  the  principal  ol 
will. lio  hereafter  in  their  multiplicity  and  ■" 
vationa  of  ancient  monuments  in  Asia  and -v  isologi* 

cal  collections  of  even  the  smallest  states,  the  societies  devoted 
<  ■    '  ,1  branch  of  the  sub"  1  the  studies  of  the  whols^ 

i;  11  the  most  varied  p-  view,  have  made  the  taska, 

relatively  easy  of  students  who  would  follow  the  traces  and  elnct' 
<]  '     "  '  i-rof  tb*  'iml  83mibol8.     On  th      '* 

}  of  insci  .  the  classification    i 

tion  of  written  documents,  and  the  general  advom 
religious  history  in  particular,  by  informing  us 
beli«%f3  of  peoples,  enable  us  the  better  to  define 
their  symbols  with  tlieir  mytlis  and  their  ceremonies,  v 
time  that  a  more  exact  knowle(^"'  -^  *^  '  ^  ■'^'■1  and  gtj*., 
ni'Hiium  in  which  the  symbolfi  <.■  -*  ns  in 

origin  of  tlio  images  which  havu  givuu  body  U>  the  ideaa 
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;'er  tliis  there  are  no  reasons  why  we  should  not  reach  as  posi- 
;ve  results  in  the  study  of  symbols  as  in  the  study  of  myths.    The 
comparative  examination  of  myths  long  ago  assumed  a  scientiiio 
1  '   ith  with  Mr.  Max  Miiller  and  the  linguistic  school  that  ia 

iig  the  traditions  of  nations  speaking  allied  languages,  and 
with  Mr.  Andrew  Lang  and  his  fellow  ethnographers  who  are 
mparing  the  mythologies  of  all  known  peoples.  Now,  the  my*.h, 
tiich  wo  ma}"  define  as  a  dramatization  of  natural  phenomena 
or  of  ahstract  events,  offers  more  than  one  common  trait  with  the 
nbol.  Both  rest  on  reasoning  by  analogy,  which  in  the  one 
creates  a  figurative  story,  and  in  the  other  a  material  image. 
There  is,  however,  the  difference  that  in  the  symbol  we  are  aware 
of  a  distinction  between  the  image  and  the  being  or  object  repre- 
sented by  it,  while  an  essential  character  of  the  myth  is  that  the 
story  shall  bo  supposed  to  bo  conformable  to  the  reality.  But  it 
is  easy  to  see  that  both  are  frequently  formed  by  the  aid  of  the 
same  processes  and  are  transmitted  by  the  same  ways. 

At  all  events,  there  are  religions  that  wo  can  not  explain  nnless 
wo  endeavor  to  supplement  the  insufliciency  of  the  texts  by  the 
study  of  the  figured  monuments;  and  there  is  an  increasing  dis- 
V  '^''■\  among  students  of  particular  religions  to  make  use  of 
\  to  prove  the  symbols,  and  of  the  symbols  to  prove  the 

ts — as  in  M.  Senart's  recent  works  on  the  history  of  Buddhism ; 
Gaidoz's  and  AL  Bertrand's  ou  the  symbols  of  ancient  Gaul ; 
those  of  M.  J.  Menant  on  the  engraved  stones  of  upper  Asia ;  and 
those  of  M.  Ch.  Lenormant,  Clermont-Ganneau,  Ledrain,  and  Ph, 
Berger  on  the  figured  representations  of  the  Semitic  religions. 
Those  labors  are  the  best  demonstration  of  the  services  which  the 
'ation  of  symbols  can  render  to  the  history  of  roligiona, 
^         .1  we  observe  all  the  rigor  of  scientific  methods. 

It  ia  not  necessary  to  insist  here  upon  the  interest  which  the 
dy  of  symbolism  offers,  aside  from  the  services  which  it  may  be 
upon  to  render  to  archseological  science.     Representation 
by  symbolism  is,  in  literature,  religion,  and  art,  a  necessity  of 
3  human  mind,  which  has  never  been  able  to  content  itself  with 
re  abstractions,  or  to  restrict  itself  to  the  external  shape  of 
ingflL     Under  the    material  and   often    incoherent  forma  by 
xich   past   generations  have   expressed  their  aspirations  and 
eir  faith,  we  can  discern  the  beating  of  a  heart,  the  appeal  of  a 
lul  to  other  souls^  a  mind  that  seeks  to  embrace  the  infinite  in 
ito,  to  objectize,  under  features  furnishod  by  Nature  or  the 
tion,  its  conceptions  most   approaching  a  reality  indis- 
'iiible  in  its  plenitude.    The  symbols  which  have  attracted  in 
highest  degree  the  veneration  of  multitudes  have  often  been 
:deed  absurd  and  gross  representations  of  gods ;  but  what  have 
e  gods  themselves  ever  been,  except  symbols  more  or  less  imper- 
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feet  of  the  Being,  superior  to  all 

'nund  has  diacoroed  more  clearly  ^ c? 

through  and  above  them  all  ? 

It  seems  as  if  the  variety  of  symbols  should  be  wiUiout  Uauta, 
as  are  the  combinatious  of  the  human  imagination.     But  -vre 
rarely  find  the  same  symbolical  figures  among  the  most  disUni 

[peoples.    Such  coincidences  can  hardly  be  explained  ba  matters 

|chance,  like  the  combinations  of  the  kaleidoscope.  Aside  from  tlie 
I  of  symbols  found  among  peoples  belonging  to  the  same  raci; 
p'Mch  can  be  traced  back  to  the  common  cradle,  there  are  only  Itto 
possible  explanations  of  them.  The  images  have  either  been  can* 
ceived  separately,  by  virtue  of  some  law  of  the  human  mind,o] 
they  have  passed  from  one  country  to  another  by  borrowing. 

There  is  a  symbolism  so  natural  that,  like  certain  implemmis 
peculiar  to  the  Stone  age,  it  does  not  belong  to  any  particular  racei 
but  constitutes  a  characteristic  trait  of  mankind  at  a  certain  pha^e 
of  its  development.  Of  this  class  are  representations  of  the  Ata 
by  a  disk  or  radiating  face,  of  the  moon  by  a  cresce?'  ■  "  •»  air  by 

birds,  of  water  by  fishes  or  a  broken  line,  of  thimd-       _    .  a  arrow 
or  a  club,  etc.    We  ought,  perhaps,  to  add  a  few  more  complicated 

^analogies,  as  those  which  lead  to  symbolizing  the  different  phaaea 
>f  human  life  by  the  growth  of  a  tree,  the  generative  forces  of 
nature  by  phallic  emblems,  the  divine  triads  by  an  eqnilalenl 
triangle  or,  in  general,  by  any  triple  combination  the  memben  of 
which  are  equal,  and  the  four  principal  diroctions  of  apace  ty 
cross.  How  many  theories  have  been  built  up  on  the  pi 
the  cross  as  an  object  of  veneration  among  nearly  all  *  ^ 
of  the  Old  and  New  Worhls !    Roman  Catholic  writers  :  >tly 

protested,  in  recent  years,  against  attributing  a  pagan  origin 
the  cross  of  the  Christians  because  there  were  cruciform  atgns 
the  symbolism  of  religions  anterior  to  Christianity.    It  Ls  alM 
right  by  the  same  reason  to  refuse  to  accejit  the  /»: 
fi;)r  iij  flit  rations  of  Christianity  in  foreign  religion 
also  possess  the  sign  of  redemption. 

When  the  Spaniards  seized  Central  Americi 
native  temples  crosses  which  passed  for  the  «% 
a  deity  at  once  terrible  and  beneficent,  TliJoc;  at  other  times  of 
civilizing  hero,  white  and  bearded,  Quetz'     ■ ''    who,  accordini 
to  the  tradition,  came  from  the  East    Tl  luded  that  the-' 

cross  ha^l  been  brought  to  the  Toltecs  by  '  ^n  misaionaries 

of  whom  the  trace  had  been  lost;  and,  as  ;.i*  .-   aiust  "i»»— --«  be 
some  known  name  to  a  legend,  they  gave  the  honor  to  ^  :um^ 

the  lei^ondary  apostle  of  all  the  Iudie«.    AT*  niira 

to  defend  this  theory  in  the  last  Congreii^  o 
bo  regarded  as  definitely  rejected.    It  is  n'>v' 
pre-Columbian  cross  is  a  wind-roBe  repreaontia^  tUo  fuur  p 
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pal  directions  from  which  rain  comes,  and  is  thus  the  symhol 
the  god  dispenser  of  the  celestial  waters.  If  the  Toltec  cross 
luld  be  related  with  a  similar  figure  of  the  Old  World,  it  would 
rather  be  the  cross  of  ancient  Mesopotamia — where  that  sign  waa 
so  adopted  to  symbolize  the  four  directions  of  space,  and  by  ex- 
inaion  the  sky,  or  the  god  of  the  sky,  Anou,  But  it  would  have 
be  established  first  that  direct  or  indirect  relationij  could  have 
sted  between  the  religious  art  of  Mesopotamia  and  that  of 
ancient  America,  To  remove  this  hypothesis — even  if  we  refuse 
to  admit  the  development  of  a  pre-Columbian  civilization — it  is 
only  necessary  to  reflect  upon  the  number  of  centuries  that  sepa- 
rate the  American  races  from  the  great  empires  of  the  Euphrates 
.nd  the  Tigris.  It  would  be  wiser  to  see  in  the  coincidence  the 
mple  result  of  two  courses  of  reasoning  identical  in  their  sim- 
plicity. 

On  the  other  hand,  we  can  not  contest  the  facility  with  which 
symbols  have  been  transmitted.  Current  products  of  industry, 
favorite  themes  of  artists,  they  have  passed  continually  from  one 
country  to  another  with  articles  of  exchange  and  objects  of  adorn- 
ment: witness  the  specimens  of  Hindoo,  Chinese,  and  Japanese 
bolical  works  and  iconography  which  have  come  to  us  with 
e  potteries,  ivories,  cloths,  and  all  the  curiosities  of  the  extreme 
t.  Soldiers,  sailors,  and  travelers  of  every  profession  in  former 
ya  could  not  start  on  a  journey  without  taking  in  some  form  or 
other  their  symbols  and  gods,  of  which  they  carried  the  knowl- 
edge to  a  distance,  bringing  back  in  return  those  of  the  foreigner. 
Slavery  would  likt:*wisG  favor  the  importation  of  symbols  by  the 
intervention  of  innumerable  captives  whom  the  fortunes  of  war 
or  the  hazards  of  piracy  brought  and  caused  to  flow  in  from  the 
most  distant  regions  without  taking  away  from  them  the  remem- 
brance of  their  gods  or  their  worship.  Coins,  also,  have  never 
been  wanting  to  carry  to  enormous  distances  the  symbols  of  the 
tions  which  issued  them :  Gallic  pieces  are  only  counterparts  of 
e  Greek  coinage  of  Philip  and  Alexander;  aud  pieces  rudely 
imitating  Bactrian  money  have  been  found  in  the  tumuli  of  Scan- 
dinavia. 

Nothing,  except  perhaps  a  superstition,  is  as  contagions  as  a 
symbol;  much  more  contageous  should  both  be  when  they  are 
united — as  they  usually  were  with  the  people  of  antiquity,  who 
seldom  adopted  a  symbol  without  attaching  to  it  the  value  of  a 
talisman.  Even  now  there  are  tourists  who  come  back  from  Naples 
with  a  coral  charm  hung,  according  to  their  sex,  from  the  bracelet 
or  the  watch-chain.  Do  they  really  believe  that  they  find  a  defence 
against  the  evil  eye  in  this  Italian  survival  of  an  ancient  Chal- 
dean symbol  ?  To  many  among  them  it  is  certainly  only  a  local 
cariosity,  a  souvenir ;  but  there  are  some  in  the  number  who 
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allow  themselves  to  l>e  influenoKl,  nncunsciously  perhaps,  bv  thf 
Neapolitan  suporstition.  ^  It  can  do  no  barely  and  may  do  aone 
good,"  they  might  be  tempted  to  reply  to  you,  aa  some  gatnblendp 
when  you  jest  with  them  coueerning  their  fetiches.  Tlii«  kind  of 
reasoning  is  quite  general  among  polytheistic  populatiutu,  whov 
every  one  thinks  it  good  to  do  homage  to  other  peoples*  goda^aod 
to  unknown  gods  as  well  as  his  own;  for  who  knows  which  o» 
he  may  not  need  in  this  world  or  the  next  ?  Etrv  r.t  i^w.  «...  .-.v,^  ^^^ 
found  by  tlie  thousand,  from  Mesopotamia  to  :  ^TfT 

tihe  armies  of  the  Pharaohs  or  Phoenician  ships  hu* 
rhere,  also,  in  these  regions,  native  scarabs  have      _. 
made  in  imitation  of  those  of  Egypt,  and  reproduciuj?  with  j 
or  less  exactness  the  symbols  which  the  (  i  "    "le  Talley 

of  the  Nile  lavished  upon  the  faces  of  their  -iao,  ] 

befoi^e  the  diffusion  of  coins,  pottery,  and  jewels,  Iho  ti^nrinen  i 
Greece  and  Etruria  furnished  all  central  and  wesUirn  Europe  wit 
divine  types  and  symbolical  images. 

Ai"e  there  any  indications  that  permit  us  to  distingui^  wheth 
er  like  symbols  have  been  engendered  separately  or  .i'-  ^  ^ivf 
from  the  same  source  ?   The  complexity  and  oddneas  o.  rnu^  * 

^when  they  exceed  certain  limit-s,  go  to  sustain  the  second  ut  Cbcsir 

'  hypotheses.  The  double-headed  eagle  of  the  old  Gensaa  Empbv 
has  now  passed  into  the  arms  of  Austria  and  Russia^   Tbo  EnglUi- 

rmen  Barthe  and  Hamilton  were  surprised  when,  traveling  in  Asa 
Minor  some  fifty  years  ago,  they  discovered  a  two-headed  eo^ 
of  the  same  pattern  engraved  among  religious  acenos  ia  the  faa«- 
reliefs  of  Pteria,  which  went  back  to  ^V  ■  Rittitea.    It  k 

hard  to  suppose  that  a  representation  it;  i oatures, aa  ooo- 

trary  to  the  laws  of  nature,  was  spontaneously  imagined  in  batk 
instances.  M.  Longperier  furnished  a  solution  to  t!  '  Me  whflB 
he  pointed  out  that  the  two-headed  eaglo  did  not  r.  he 

headed  eagle  on  the  arms  of  the  empire  till  after  the  m 
of  Frederick  11  to  the  East;  that  it  fignrf^d  at  thr  ^ ; 
the  tliirteeuth  century  on  the  coins  and  baiin<^r8  of 
princes,  then  masters  of  Asia  Minor.     The  latt4^r  si-  > :  a4  ike 

symbol  of  all  power,  perhaps  to  figure  the  futma,  .,jv  i«U>uk>a» 
bird  of  the  Mussulman  traditions,  which  carriiss  off  buffaloes  ami 
elephants  as  the  kite  carries  off  mic-e.     '1^  h  ra«^ 

M.  Perrot  observes,  saw  the  entrance  to  i'..^.   ^    ^^-  ..    .----i  at  L^, 
panto  and  Belgrade  by  the  eagle  which  had  led  it  triumphantlj 
on  the  banks  of  the  Euphrates,  and  the  image  of  which  it  i 
had  borrowed  from  the  sculptunxA  ml  bv  its  predeceesors  on 
rocks  of  Eniuk  and  Jasilikala. 

If  sufficient  iudicationfl  can  nol  be  druvvn  fri  rii  ' ' 
tity  of  signification  and  use  may  give  strong  pn-?3Uin,  rc^{i«vt 

ing  the  afiiliation  of  symbola.   It  ia  not  aurprisiog  that  the  Hinrifni* 
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ad  E^ptians  should  both  have  adopted  as  the  symbol  of  the  sun 
ie  loius-flower,  which  opens  its  petals  to  the  dawn  and  infolds 
them  on  the  aj)proach  of  night,  and  which  seems  to  be  born  of 
itself  on  the  surface  of  the  still  waters.  But  the  hypothesis  of  a 
borrowing  becomes  much  more  probable  when,  in  the  iconography 
of  both  peoples,  we  see  the  flower  at  once  serving  as  a  support  to 
de  solar  gods — as  Horns  or  Vishnu — and  figuring  in  the  hands  of 
lie  goddesses  associated  with  those  gods — Hathor  or  Lakshmi,  the 
Venoses  of  Egypt  and  India.  The  probability  at  last  changes 
into  a  half-certainty  when  we  find  the  lotus  employed  on  both 
sides  to  render  the  same  shade  of  thought  in  the  rather  indirect 
applications  of  solar  symbolism.  With  either,  the  plant  represents 
less  the  sun  itself  than  the  solar  matrix,  the  mysterious  sanctuary 
to  which  the  sun  retires  every  night  to  draw  from  it  a  new  life. 

We  do  not  know  and  shall  probably  never  know  how  the  first 
communications  of  ideas  were  made  between  Egypt  and  India. 
But  we  can,  by  comparing  monuments,  discover  some  of  the  inter- 
me<Iiato  steps  of  the  route  which  the  symbolism  of  the  lotus  fol- 
lowed toward  the  East,  Thus,  in  the  sculptures  of  Phoenicia  we 
find  goddesses  holding  lotus-cups  in  their  hands,  and  in  the  Per- 
sian bas-relief  of  Tak-i-Bustan  the  solar  goil  Mithra  is  seated  on 
the  opened  flower  of  the  plant.  Among  the  Mesopotamians  and 
the  Persians  it  is  not  rare  to  see  this  flower  adorning  tall  trees,  in 
rhich  it  is  ea«y  to  recognize  the  sacred  tree  of  the  Semites  or  the 
inian  tree  that  smTotes  the  liquor  of  immortality.  On  a  patera 
Phoenician  workmanship,  found  at  Anathontis,  the  flowers  of 
lotus,  home  by  these  conventional  trees,  are  gathered  in  one 
iud  by  persons  clothed  in  the  Assyrian  style,  holding  a  key  of 
fe  in  the  other  hand.  While  the  rosy  lotus  of  the  Egyptian 
jonnraents  does  not  now  grow  wUd  anywhere  in  the  valley  of 
be  Nile,  it  is,  by  a  curious  coincidence,  preserved  in  the  flora  as 
fell  as  in  the  symbolism  of  India. 

One  of  the  most  frequent  forms  of  the  cross  is  called  the  gara- 
la  cross,  because  its  four  arms  are  bent  at  a  right  angle  so  as  to 
>rm  a  figure  like  that  of  four  Greek  gammas  turned  in  the  same 
iroction  and  joined  at  the  base.      We   meet  it  among  all  the 
ales  of  the  Old  World,  from  Japan  to  Iceland,  and  it  is  found 
^  the  two  Americas.    There  is  nothing  t«  prevent  us  from  suppos- 
ing that  in  the  first  instance  it  was  spontaneously  conceived  every- 
where, like  the  equilateral  crosses,  circles,  triangles,  chevrons,  and 
^      ometrical  ornaments  so  frequent  in  primitive  decoration, 
u  we  800  it,  at  le«st  among  the  peoples  of  the  Old  Conti- 
jt,  invariably  passing  for  a  talisman,  appearing  in  the  funeral 
nea  or  on  the  tombstones  of  Greece,  Sciindinavia,  Numidia.and 
Fbibet,  and  adorning  the  breasts  of  divine  personages — of  Apollo 
nd  Buddha — without  forgetting  certain  representations  of  the 
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lood  S)  '  in  the  Catacombs,  wq  cad  not  e«eape  tb* 

lion  thai,  ^riiBcanoe  if  not  in  form,  it  prcireeda  from.  « 
•oaroe.  This  assertion  seems  to  be  confirmed  in  the 
monuments  in  which  it  is  moL  It  apptmrs,  in  foct,  £raiB 
hiiitoric  times  among  the  people  originatizig  in  lh«  bttcmof  tW 
Danube,  who  colonized  on  either  hand  the  abores  of  the  T^oal 
and  of  northern  Italy ;  thence  it  extends^  with  the  prododa  ol 
that  ancient  civilization,  on  one  side  to  the  Greeks^  TTtmarsin. 
Latins,  Gaula,  Oermans,  Bretons,  and  SrandinaTJana,  aod  on  the 
other  side  to  Asia  Minor,  the  Caacasua,  Penoo,  India^  mud  AaaDj 
to  China  and  Japan, 

It  is  not  always  neceesary,  for  two  flgorea  to  bare  the  mum 
origin,  that  they  should  have  the  same  pfimitire  significaliiXL 
>metime0  it  happens  that  a  symbol  changes  ita  meamng  is 
Dhanging  its  country.  It  may  possibly  praaerve  only  a  gokcni 
raluo  as  a  talisman  or  amulet,  like  those  craeifixee,  degraded  iido 
faiichos,  which  are  the  only  vestiges  of  the  Christianity  left  amoaj 
certaiu  tribes  of  the  Congo  by  the  Portngti  linatum  of  thtf 

last  century.      Sometimes,  again — especiaj  ii6  caae  of  an 

image  proper— its  new  posseasors  will  seek  to  explain  it  to  them 
selves  by  some  more  or  less  ingenious  interpretation,  and  will  Urns 
restore  to  it  a  symbolical  bearing,  although  by  means  of  a  arw 
conception.  The  rising  sun  has  oft^-n  been  compared  to  a  new 
bora  child.  The  comparison  led  the  Egyptians  to  represent  Honi« 
as  a  child  sucking  its  finger.  The  Greeks  fancied  that  he  was  put« 
ting  his  finger  to  bis  lips  to  admonish  the  initiated  to  be  diactttii 
and  made  of  the  representation  a  figure  of  Harpocratoi^  the  goij 
of  silence. 

Such  changes  of  sense  may  also  be  reconciled  with  kiiorwl«dg«i 
of  the  primitive  significance.  It  is  a  pleasant  thing  to  find  every- 
where the  image  or  idea  we  are  fond  of.  The  Ni»o-PIatonisia  b»- 
lieved  \n  good  faith   that  they  c«»uld  distingUT^'  '  ■'Wfntalii 

of  their  own  doctrines  in  the  symbols  aa  well  «-  •:  myths 

all  the  contemporary  religions.    The  early  Christians  saw  a 
in  every  figure  that  presented  an  intersection  of  linea— in 
anchor,  the  mast  and  its  yard,  the  standard,  the  plow,  the 
swimming,  the  bird  flying,  the  praying  man  with  c» 
arms,  the  paschal  lamb  on  the  spit,  and  the  human  £4^  v,  ^ 
tlie  line  of  the  nose  is  crossed  by  that  of  tb«}  eyee.    When 
ScTapeum  at  Alexandria  was  demolished,  the  Christian  an^ 
the  time  related  that  a  number  of  ansated  cro«(M<e  wore  t\ 
They  themselves  observed  that  the  figures  wore  the  same  aa  tho 
ancient  Egyptian  symlxil  of  life,  but  that  &  -^ym 

seeing  in  them  a  prophetic  allusion  to  the  ki-,..    :  .:.     .  on. 

Sozomenus  adds  tliat  the  fact  provoked  numerous  •  *cs 

long  the  pagans. 
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It  may  also  happen  that  the  significance  of  a  foreign  syrabol  is 
lovriugly  modified,  in  order  to  adapt  it  to  an  idea  or  a  faith  pre- 
iously  destitute  of  all  material  expression  or  restricted  to  a  few 
'rudimentary  representations.     When  the  Persians  had  possessed 
.ihemselves   of    Mesopotamia,  they  appropriated  to  themselves 
nearly  all  the  imagery  of  the  conquerors,  in  order  to  give  form 
to  their  o\vn  religious  conceptions,  which  the  absence  of  a  national 
art  had  left  without  any  well-defined  plastic  representations.    80, 
rhen  the  Christians  began  to  reproduce  on  the  walls  of  the  Cata- 
'  combs  the  scenes  of  the  Old  Testament  and  the  parables  of  the 
New,  they  borrowed  their  primary  models  from  classical  and 
mythological  art.    Mercury  Criophorus  furnished  the  type  of  the 
Good  Shepherd,    Orpheus  taming  the  wild  beasts  became  a  sym- 
bol of  Christ  and  his  preaching.    The  Christian  holding  to  a  cross 
to  overcome  temptation  was  represented  by  Ulysses  tied  to  the 
mast  of  his  ship,  in  order  to  resist  the  songs  of  the  sirens.    By  an 
in^nious  application  of  a  myth  which  paganism  has  already 
spiritualized,  Psycho  offered  the  figure  of  a  human  soul  to  Love, 
^whose  place  was  taken  by  an  angel.    The  religions  of  Gaul  and 
idia  furnished  examples  of  like  assimilations  from  the  time  they 
ime  in  contact  with  the  symbolism  of  more  advanced  nations. — 
fTranslatfd  for  the  Popular  Science  Monildy  from  the  Hevue  des 
Deux  Mondes, 


CAN  THE  MOSQUITO  PEST  BE  MITIGATED?* 

THE  annoyances  caused  by  flies  and  mosquitoes  have  invited 
the  special  attention  of  Dr.  Robert  H.  Lamborn,  and  prompted 
him  to  efforts  to  secure  such  study  of  their  life  histories  and  of 
heir  natural  enemies  as  might  lead  to  the  discovery  of  some  prac^ 
icable  means  of  mitigating  their  depredations.    In  1889  he  ad- 
Bsed  a  circular  letter  to  the  working  entomologists  of  the 
luntry,  offering  prizes  for  essays  containing  original  investiga- 
tions regarding  methods  of  destroying  these  pests.    He  had  espe- 
cially in  view  the  utilization  of  the  dragon-fly — a  harmless  insect, 
but  at  the  same  time  exceedingly  voracious  and  very  fond  of  mos- 
juitoos — and  the  possibility  of  propagating  it  artificially  in  places 
rhere  mosquitoes  abound.    The  results  of  the  correspondence  he 
%&d  on  the  subject  are  published  in  this  interesting  book  of  stud- 
s' which,  while  it  fails  to  verify  the  hopes  which  Dr.  Lambom 
itertained  respecting  the  dragon-flies,  does  not  fail  but  is  encour- 
"agingly  successful  in  pointing  out  some  methods  of  considerable 


•  Drmgon-FUea  wt.  Moaqnitocfl.     Studi^in  in  the  Lifo  HUtory  of  IrriUting  Ins«ctfl,  tholf 
^Atunl  EcicniM  and  Artificial  Ohicka.     Br  Working  EDtomoIogista.     With  an  luiroduo- 
OB  by  Uobort  Q.  Lambom,  Ph.  D.    New  Tork :  D.  Appleton  &  Co.,  1890, 
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probable  efficioncy  for  reducing'  the  nu^  ■•  hosts  of 

onetuios  of  mankind.    The  prizes  were  _     .:  -         y  a  coDxnut 
consisting  of  Dra.  H.  C.  McCook  and  J.  8.  Newborry— the  fiwt 

Lprizo  to  Mrs.  Eugene  Aaron,  of  P'    '    ■  '   *  ■      * 

rThe  Dipterous  Enemies  of   Man; 
divided  between  Messrs.  Archibald  C.  Weeks  aud  William  B«ut«iH 
muller,  of  Now  York,  for  papers  on  The  IV  ^'       ^  '"  rtio 

as  Destroyers  of  Mosquitoes  and  on  the  I^  "^'r 

quite.    Thoso,  with  other  contributed  papers,  are  t  llw 

volume.    From  Mrs.  Aaron's  essay  we  learn  that  li;-  t.  ui^iKfit 
mosquitoes,  breed  in  stagnant  water,  and   have  l:>*v>n  oh*»*' 
living,  in  all  stages  of  growth,  in   the  most  im^' 
dies — as  "  in  a  puddle  of  water,  eight  inches  square  ..xav.  vn*.  n.^^j 
deep,  made  by  the  rain  in  an  iron  pulley  in  a  foundry -yard, 
ore  also  to  be  observed  teeming  to  overcrowdin 

in  boggy  cow-pastures.    But  the  shallows  occa^ ...^. 

and  replenished  by  rivulets  in  swamps,  the  stagnant  pools  fomicd 

by  ditches  without  outlets,  and  the  vastly  more  mn 

pools  made  by  the  joining  of  tufts  of  grass  in  m. 

usual  breeding-places  in  the  rural  districts.    In  village  and  otIms 

'localities  rain-tanks,  imdrained  gutters,  badly  paved,  dAmp  by- 
vays,  and  garden  ditches  are  the  most  fruitful  places  for  recntiU 
ing  their  numbers.  These  surroundings  are  selected  by  the  female 
with  a  view  to  the  fact  that  from  three  to  four  weeks  '■■■  "  ^ 
required  to  perfect  the  changes  from  the  egg  to  the  inta^: 
they  must  bo  situated  so  as  to  receive  sufficient  water  from  raia 
or  outside  overflow  to  replenissh  the  evaporation  or  aoaking 
into  the  ground.  In  this  selection  the  female  shows  tlio  usuid 
instinct  which  is  so   noticeable  in   insect    e*  ."     Whrn 

hatched,  they  hug  the  sides  of  pools  and  shaii  ...irgins,  and, 
spending  most  of  the  time  at  the  surface  with  the  orifice  of 
the  air -tube  just  in  contact  with  the  air,  are  not  usually 
found  at  great  depths,  They  are  easily  frightened  by  any  stir  or ^ 
motion  from  above,  but  pay  little  attention  to  any  dangers  tha4 
lay  nionaco  thom  from  the  water.  Very  little  is  kno*..  '  'In 
feeding  habits;  but  ihe  statement  that  they  are  scavi-: 

[  on  decaying  Bubst^ncos  in  stagnant  water,  has  not  boefi 
Irmod  or  disproved.    They  have  been  <^  '  '    *     *       '  ' 

animals,  and  to  destroy  young  trout, 

transformations,  and  reach  a  curious  shape  iu  ihi>  piJ|^»  wnich- 
the  head,  tliorax,  legs,  and  wings,  all  being  foldinl  in  onw  ma 
and  the  abdominal  segments  being  left  fr?^  f»Fr  th'»  pnrp^-fQ  «1 
navigation — has  a  top-hoavy  and  clumsy  r^ 

i_ij8  quite  as  active  as  tlio  larva.     After  the  ii..  •  . ;  .*..^  . 
tiaff  begun  its  fliKht,  the  principal  obJ6>cts  in  ita  rem. 
existence  "are  the  search  for  the  desired  znaio  and  the  tluUesi 
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peproductioo.    To  suppose  that  the  tormenting  of  man  occupies 
any  considerable  time  in  the  mosquito  economy  is  certainly  a  mis- 
take.   It  is  only  the  female  which  can  thus  make  our  lives  misor- 
ble,"    They  are  local  in  their  range,  and  the  suj>po8ition  that 
ey  can  be  carried  long  distances  by  the  wind  is  declared  a  mis- 
ko.   House-flies  are  omnipresent  with  us,  while  mosquitoes  appear 
nly  in  spots.    According  to  PiKrkard, "  fresh  horse-manure,  with 
lenty  of  heat  and  moisture,  furnishes  the  best  food  for  the  young 
aggot.    From  a  hundred  to  a  hundred  and  fifty  eggs  are  de- 
y  '  in  irregular,  loose  sacs,  usually  within  eighteen  hours,  and 

j:  i?  ^  twenty-four  hours  or  less.     The  maggots  molt  twice; 

he  three  stages  of  larval  development  being  of  the  following 
riods:  first  stage,  one  day;  second  stage,  from  twenty-four  to 
hirty-sii  hours;  third  stage,  three  or  four  days.  To  this  maxi- 
mum period  of  seven  days  is  to  be  added  the  same  length  of  time 
for  the  pupal  life;  thus  it  will  be  seen  that  fifteen  or  sixteen  days 
J  ^are  required  for  the  entire  development  from  egg  to  imago." 
^^  The  expediency  of  trying  to  exterminate  them  is  more  than 
^■ouhtful,  for,  according  to  the  same  author,  *'  it  should  be  remem- 
^Pb^.'red  that  files  have  an  infancy  as  maggots,  and  the  loathsome 
"life  they  lead  as  scavengers  cleanses  and  purifies  the  August  air, 
And  lowers  the  death-rate  of  our  cities  and  towns.  Thus  the  young 
f  the  house-fly,  the  flesh-fly,  and  the  blow-fly,  with  their  thousand 
11  ies,  are  doing  something  toward  purifying  the  pestilential  air 
d  averting  the  summer  brood  of  cholera,  diphtheria,  and  typhoid 
fevers  which  descend  like  harpies  upon  the  towns  and  cities.  It  is 
useful  spc^cies,  to  which  man  owes  more  than  ho  can  readily  esti- 
ate,  and  with  which  he  can  dispense  only  when  the  health  of  our 
ties  and  towns  is  looked  after  with  greater  vigilance  and  intelli- 
noe  than  is  perhaps  likely  to  be  the  case  for  several  centuries  to 
me." 

Mosquitoes,  therefore,  are  entitled  to  exclusive  attention  in  the 
terminating  effort, 

Mrs,  Aaron  has  a  poor  opinion  of  the  efficiency  of  the  dragon- 

ios,  or  OdonatSy  as  mosquito-destroyers.    They  become  rarer  about 

e  time  that  the  mosquitoes  are  most  numerous.    In  the  matter 

f  flight  they  are  very  local,  and  it  seems  impossible  to  conceive 

at  they  could  ever  be  brought  to  frequent  deep  woods  or  city 

ttreets  where  mosquitoes  abound.     The  author^s  observations  of 

eir  feeding  habita  lead  her  to  believe  that  they  prefer  robust, 

tad  that  studies  of  their  appetites  in  confinement 

.    The  habit  of  migration  among  them  will  also 

ilitate  against  their  efficiency  as  mosquito-destroyers. 

Other  writers  find  that  they  are  capable,  in  natural  conditions, 

f  working  great  havoc  among  mosquitoes,  but  doubt  the  utility 

of  efforts  to  improve  on  nature  in  the  matter.    Captain  C.  B.  N, 


omoitesft,  be  WW  told  kov  t^ 

if  bjr  CMfipCr  OD  tlw 

ing-oaedte  or  ingportim  of 

tUi  iMBCt  in  tbft  Bfllter  vm  entiotoTtri  by  the 

;  Md  IndStti  tndenp  id»  Mid  that  tbe 
peer  erery  mMqaito  year^bol,  when  they  £d,lhfly 
and  elisand  the  moeqiQitOM  oaL  Thrf 
hawks.'^  Tbe  c^itafai  Umadf  aftgwanl  bed  bd  opportoaity  <if 
obsenrin^  tbem  at  work,  and  to  determine  that  they 
SkA  "I  noticed,"  be  flajB.*' that  they  flew  in  an 
of  akinmih*iiney  mored  alovly,  and  evoj  now  and  thiB  male 
what  ha  deecribed  aa  abort  'dabe'  at  ainmnaiily  **^^"*ir  Mn 
Hetfltand  said  thai '  each  one  of  theee  dabs  means  a  moaq;aita' 
was  carionB  to  see  how  deliberate  they  were  about  it»  and  b 
fairly  allied  the  ekirmiflh-line  was.  They  appearod  eoanewh 
aboat  11  A.  SL,  and  when  I  went  into  the  poet  later  I  croaKd  tbe 
parade-gi^oond  and  taw  detachments  of  about  half  a  doaen  flyin; 
slowly  aboat  They  stayed  at  abont  an  arerage  of  three  feet  fn« 
the  gTOuiuL  I  do  not  Imow  how  late  they  kept  it  up  or  how  early 
they  begun.  They  stayed  until  all  tbe  mosquitoes  appeared  to  be 
gone."  I>r.  Lambom  also  telk  how  his  own  atientjon  was  drawn 
to  tbe  subject.  It  was  while  he  was  in  the  forests  of  Lake  8np^ 
rior,  railroad-building,  **  Sitting  in  camp  while  supper  was  befaig 
prepared,  I  often,  with  a  sentiment  of  gratitude,  looked  through 
my  mosquito-veil  at  the  dragon-flies  that  collected  in  the  open 
spaces  among  the  pine-trees.  Tbey  darted  from  side  to  edde  like 
swallows  in  a  meadoWybut  with  amazing  rapidity,  and  at  erery 
t<  nntives  assured  me,  'a  mosquito  ceased  from  troubHngi' 

A  .  .-n]  I  happened  to  observe  an  entomologist  feeding  ft 
dragon-fly  that  hod  eaten  thirty  house-flies  in  rapid  snooesaiaB 
witliout  l<'M«tining  his  voracity.  What  thought  could  be  mors 
natural  tlian  thu  une  that  came  to  me,  that  an  artificial  multipli* 
cation  of  dragon-flies  might  accomplish  a  mitigation  of  the  mce- 
qullopcst?" 

Mr.  Beutenmuller,  of  the  Museum  of  Natural  History»New 
York,  avers  that  "the  dragon*fliee  (Odonaia),  especially  th« 
Hchinxui,  Qomphina,  and  Li^fUuZtna,  are  the  natural  emnniei 
tho  mosquitoes ;  they  are  voracious — they  8om«*timeii  appf«r  in 
gri^-at  ntimborH,  and,  a«  a  matter  of  fact,  the  m'  vO 

bofore  them,  while  thoir  bree<ling-ground»  aro,  i,.  i^ 

similar,  bo  far  as  fresh  and  brackish  water  habitats  >  d; 

and.  finally,  in  tl  tnorphosisof  thedragou<fl:> 

ditiunfl  which  int;    ;        it  in  antagonism  to  them     ^ 
same  stages  of  devrilopmont,"    Tho  dragon-fly,  howevo*^  proCsni 
sunlit  areas,  and  will  not  live  in  tho  wooda. 
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These  are  the  conditions  in  nature.    But  the  attempts  to  sub- 
t  dragon-fly  life  to  the  rules  of  art  do  not  appear  to  have  been 
ccessfuL    Mr.  Weeks  tried  earnestly  and  most  intelligently  to 
ise  the  insects  artificially  on  his  father's  farm  on  Long  Island 
d  in  his  house  in  Brooklyn,  and  faUod  to  obtain  any  results 
worth  boasting  about.    He  finds  that  they  are  diurnal,  working 
the  sun,  and  never  present  at  night,  when  the  mosquitoes  are 
siest;  that  they  are  short-lived,  and  frequently  destroyed  in 
largo  numbers  by  heavy  showers  and  winds ;  that,  with  few  ex- 
cpptions,  they  confine  themselves  to  the  vicinity  of  their  place  of 
birth,  and,  if  removed  therefrom,  quickly  return — hence,  can  not 
be  colonized ;  and  he  concludes  that "  an  attempt  to  destroy  flies 
and  mosquitoes  by  the  artificial   propagation  of  dragon-flies  or 
any  other  insect  would  be  luiprofitable,  uuadvisable,  and  imprac- 
ticable." 

Mr.  Beutenmuller  thinks  that  positive  statements  can  not 
yet  be  made  respecting  the  expediency  of  artificially  breeding 
dragon-flics  for  use  against  the  mosquito.  Difi'erences  in  tlie 
habits  of  the  two  insects  are  against  the  scheme.  Dragon-flies 
seek  open  places  and  the  sun^  while  the  mosquito  finds  hiding- 
■gplocefl  in  the  woods  and  in  tall  grass.  "Under  these  circum- 
^btances  the  dragon-fly  will  not  find  its  prey.  Great  numbers  will 
Hpscape;  only  those  encountered  in  its  busy  flight  through  the  air 
^vill  be  captured,  for  the  dragon-fly  does  not  hunt  for  its  booty 
nor  scour  the  forbidden  shadows  of  woods  and  forests,  and  at 
nightfall  the  mosquito  will  elude  his  pursuer  and  rise  to  his 
L^IDurderous  intent."  But  the  dragon-fly  "may,  in  some  genial 
^Docations,  suit  the  elements  of  the  question  and  bo  of  practical 
^beryice ;  it  may,  indeed,  be  more  widely  beneficial  than  we  sus- 
P'pect." 

Of  other  moans  of  keeping  down  mosquitoes,  Mrs.  Aaron 
recommends  flushing  the  breeding-places  with  water,   draining 
amps,  creating  active  artificial  currents,  encouraging  fish,  and 
raying  tlaeir  hiding-places  with  petroleum,     Mr,  Weeks  has 
ith  in  the  enforcement  and  observance  of  sanitary  laws  and  the 
couragement  of  birda     Mr,  Beutenmuller  advises  the  use  of 
terns  so  arranged  as  to  attract  and  destroy  the  mosquitoes, 
vith  pans  of  kerosene  or  other  strong  mixtures  for  their  destruc- 
tion, which  may  be  place<l  around  houses  and  hotels  and  in 
marshes,  general  and  scientific  drainage  of  swamps;  encourage- 
ent  of  fish  and  waterfowl ;  and,  where  the  conditions  are  favor- 
le,  the  use  of  coal-oil  in  the  waters  of  estuaries  of  rivers  and  on 
le  rain-invaded  areas  of  deep  woods  for  destruction  in  the  larval 
Astringents,  like  logwood  or  alum,  will  also  prevent  the 
'Wth  of  the  mosquito  in  its  incipient  stages.    Dr.  H-  C.  McCook 
inks  it  might  be  well  to  call  spiders  into  senice. 
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Tho  most  generally  efTectivo  of  these  remedies  seem  appi^ 
ently  to  tho  authors  in  the  book  to  be  petroleum  Bprsying  aodl 
draining.    Avery  little  petroleum,  spreading  itself  in  a  minota] 
film  over  the  water  surface,  will  go  a  great  way  in  destroying  J 
tlie  larvjn.     Drainage  also  promises  to  be  very  efiicieut.     **  It  goes! 
even  farther  back  than  the  larval  stage^  for  it  precludes  tho  in- 
cipient acts  of  the  mosquito  at  r  n.    It  n' 
congenial  nirfu^  for  the  develop]                    '  eggs/' 
can,  however,  only  be  satisfactorily  settlcwl  by  a  concerted  more- j 
ment  over  wide  tracts  of  land.     "  The  arrest  of  the  plagno  in  ooti 
portion  of  the  country  when  the  next  section  makes  no  effort  to  ' 
suppress  its  own  contingent  can  only  lead  to  discouragement  and 
ridicule."    Against  the  house-fly  the  most  promisiT!-  '".-...-..  q{ 
offense  is  the  encouragement  of  the  fungus  that  de-i  .c-ii 
is  identical  with  the  yeast-plant ;  but,  as  flies  seem  to  do  aa  much 
good  as  harm^  it  will  probably  be  wisest  to  leave  them  alone. 
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IN  my  studies  in  Soxith-Slavic  folk-lore,  I  have  frequently  ' 
in  contact  with  tho  Vila  superstition,  but  only  recently  nnd 
conditions  in  which  I  could  make  a  full  investigation  of  iL    Th«^ 
native  literature  on  the  subject  is  immense,  but  eg  confused 
and  indelinite  that  an  adequate  examination  of  it  woi-'  '   -  "^.  ^ 
tute  a  very  serious  task.     The  only  way  to  obtain  a  *•..  ry  ■ 

degree  of  knowledge  in  the  matter  seemed  to  be  io  oojoum  at 
places  where  tho  population  was  relatively  pure,  and  K^---  ■"•-.  ac-  ^ 
quainted  with  the  living  beliefs  of  the  people.    This  I  '.  ri<»,  H 

having  resided  at  five  places,  and  searched  •  '  r  popuiiU'  U»-  " 

ditions  as  one  would  suck  an  orange.    Espv.  -..    .  ith  regard  to 
the  Vilas  have  I  got  enough  to  make  a  book;  I  fihall  h^ro  givftl 
only  a  short  chapter  from  it,  including  :i  '     '       '  '  "in 

the  single  village  of  Pleternica.     This  v;  T  a  J 

mountain  on  the  right  bank  of  the  Orliava  Kivert  about  IhiM 
hours  from  Brod  on  the  Bosnian  frontier.    The  pr«  MagQ  it 

not  mortt  than  one  hundred  and  tliirty  years  old.    1 1-  ».^stiift«i  | 

lie  sc^itterefl  among  tbe  hills,  each  on  an  elevation  by  itsclf>  iumI 
each  a  fortified  post^  The  people  nr  ^  -tred  in  forming,  bcni- 
Ing,  and  robbery.    The  practice  of  r  s  an  inherit»nr«  fr^^m 

Turkish  tiniea     A  large  part  of  the  p  "b  , 

Mohammedan,  h^id  embraced  Roman  Cut ...     ...  .    ..  ,...*!p 

iboir  property.    Some  of  the  familias  8til]  bnAst  their  MohaiB- 
la  extraction.    Many  Catholics  have  rtK)6ui]y  como  into  tJte 
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IftCQ  trflHhQtlpua,  and  it  has  about  fifteen  hundred  inhabitants. 
The  peo^wliiijli  all  read  and  ^Trite,  are  neat,  enterprising,  indud- 
iou8,and  well  off;  but,  notwithstanding  their  good  schools,  they  ! 
ktick  to  their  old,  pre-Christian  superstitions. 

The  Vilas,  which  occupy  the  greatest  space  in  the  popular  lore, 
are  female  beings  of  the  same  kind  as  the  fairies  or  wood-nymphs 
of  the  Germanic  nations.  The  etymology  of  the  name  is  uncer- 
tain, but  it  is  supposed  to  mean  '*  rustic '' ;  and  the  Vilas  are  there- 
fore spirits  of  the  wood.  The  belief  in  them  controls  all  the  in- 
cidents of  the  peasant's  life.  The  spirits  are  supposed  to  appear 
wely  alone,  but  usually  in  companies  of  two,  three,  five,  or  ^ 
BD.  They  are  distuiguishod  by  an  extraordinary,  maidenly 
Mity,  clear  complexion,  slender  stature,  and  dark,  wavy  hair 
descending  to  the  ankles.  They  move  lightly  and  freely  through 
Bfthe  air,  being  winged,  although  their  wings  are  usually  invisible. 
^KThey  can  also  lay  their  wings  aside.  Their  dress  is  simple,  and 
^■ncludes  a  crown  of  pearls  on  the  head  inclasping  the  floating 
^^liair ;  a  long  white  robe,  such  as  is  worn  by  the  peasant  women  at 
^^their  work,  reaching  to  the  ground,  without  any  outer  garment; 
^^nd  a  girdle  of  red  silk. 

^B      They  enjoy  everlasting  youth,  are  acquainted  with  divination 
^■aud  healing,  have  access  to  all  the  treasures  of  the  earth,  and  can 
at  will  produce  love  or  hatred  in  the  children  of  men.    They  are 
\      particularly  friendly  to  deer,  horses,  sheep,  and  godly  men.    They 
^^can  SBSume  the  form  of  the  gray  mountain  wolf.     Under  some 
^fcircumstances  they  are  pettish,  evil,  and  vengeful;  they  teach 
^^hildren  to  steal ;  but  sometimes,  out  of  pity,  take  forlorn  orphans 
under  their  care^    They  prefer  to  live  upon  or  in  trees,  especially 
favoring  the  linden  and  nut  trees;   travel  in  the  clouds  or  in 
L_whirlwinds ;  dance  on  hillocks,  in  green  fields  at  springs,  on  roofs, 
^^bnd  under  isolated  trees,  accompanying  the  exercise  with  songs, 
^^nd  are  distinguished  by  a  clear,  penetrating  cry, 
^»     Their  ordinary  occupations  are  milking  does,  combing  their 
hair  with  golden  combs,  washing  their  robes,  and  bathing  in  clear 
streams  under  the  shadows  of  the  overhanging  trees.     If  a  person 
^  wants  to  see  Vilas  or  enjoy  their  presence,  he  must,  if  he  is  not 
with  the  second-sight,  put  on  his  clothes  wrong-side  out 
Children  bom  on  Tuesday  or  Sunday  have  the  second-sight ;  but 
the  ViUis  never  show  themselves  to  children  bom  on  Friday  or 
to  red-haired  men.    Really  faithful  and  Vila-fearing  men  care- 
fully avoid  speaking  their  name.    They  say  "she"  ''that  one," 
>r,  in  case  of  more  than  one — two,  for  exam]>le — ^"  those  two." 

The  Vilas  are  supposed  to  be  voluptuous  creatures,  and  to  lead 

ivoe  that  would  not  be  regarded,  according  to  our  views,  as  moraL 

rhey  bear  only  female  children,  which  take  after  the  mother. 

rhoever  has  enjoyed  their  favors  can  never  afterward  love  a 
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tbfilr  lore^  ur  be  happy  with  it,  and  at  last  tho  chosen  mom  v21 1 
to  escape  thenu  They  are  alao  aomettinaB  accutftooiffd  to  takv 
men  into  their  society;  bat  one  who  haa  oace  a«oeiat»d  with 
them,  willingly  or  nnwillingly,  can  never  get  rid  of  tbem*  and 
mnst  at  last  {uiy  for  his  mistake  with  hia  lifeu  He  ic  Etnuigled  or 
torn  to  pieces,  or,  if  a  lighter  pnnifihmftnt  is  administered,  be  Is 
made  blind  or  lame.  The  Vilas  are  able  to  caU  back  to  life  men 
that  they  have  slain,  and  also  to  lift  the  disabilities  they  msy 
have  inflicted  upon  any  ona  If  a  man  succeeds  in  robbing  a  Vila 
of  her  wings,  ho  acquires  full  power  over  ber.  If  she  losea  her 
crown  and  her  robe^  she  only  suiFers  a  separation  of  some  tune 
from  the  society  of  her  playmates. 

Tlireo  storioe  that  were  told  me  give  some  insghi  into  th« 
costoms  of  the  Vilas,    As  the  peasant  Adam  Odrorcie  waa  driving 
along,  he  came  to  a  hill  where  seven  Vilas  were  dancing.    As  be 
drove  by,  they  came  down  and  frightened  the  borsee  so  that  theyj 
ran  away,  1*  ■  Mm  in  the  road.    He  waited  till  the  V  ' 

away.    A  In  iier  along  ho  saw  seven  of  them  wa-       ^ 

clothos.    lieza  Barjanovie  relat^'^  that^  in  the  summer  of  1887»i 
she  was  sitting  under  a  nut-troe  in  the  yard  with  her  motber4n- 
law,  they  beard  dancing  and  singing  on  the  hill  back  of  the  honsa 
All  at  oncG  there  arose  a  whirlwind  and  drove  through  the  yartl^j 
striking  them  forcibly.    They  were  much  frightuned*  and,  whilal 
trying  to  consult  as  to  what  had  best  be  done,  the  mother-in*IaWaf 
accidentally  looking  up  at  the  roof,  exclaimetl:  *'  Loi>k !  there  are 
Vilas  up  tben?!  "     She  said  again  to  Theresa:  "  Look,  danghterl 
the  Vilas  are  dancing  on  our  roof !  "    At  that  moment  the  ATilss 
disa])poared.    Both  women  have  the  sc-t  -it.    They  often  go 

\a^  tho  woods  in  the  morning  and  have  c^^  if  I.^  to  »»■*•  mt 

that  is  uncanny. 

Koprivco  Vic,  an  oct^>g(marian  of  Plotomicu,  wr 
!^5th  of  April,  1887,  in  bis  own  handwriting,  of  tb^  , 

venture  he  hod  had  with  the  Vilas:  "Several  yean  ago,  in  the] 
old  times.  T  was  going  into  the  mountains  with  my  grandfather.! 
It  was  bite  in  the  fall,  and  I  was  helping  him  drive  the  oxooJ 
through  the  plum  orchard  to  the  pasture.  We  perceived  ihrm\ 
away  off,  stamping  with  stamps,  washing  their  robea  Thenettrer  j 
we  came  to  them  the  more  distinct  grew  the  .ntamping.  We  werej 
^bout  to  turn  back,  but  took  heart  and  went  to  within  a  few 
^ftrd»  of  them.  Two  of  ihetn  were  washing  robes.  We  saluted} 
ihcTn  in  the  name  of  God.  The  iuH)  rose,  threw  their  stamps  overj 
their  backs,  and  let  their  hair  fall  to  the  ground.     '  ""^ 

gone  a  little  farther,  one  sai'l  ♦"  t't^  other, 'What  *>.... .^  to  j 

thorn?'    Said  tho  oth^r,  '>  :,  for  they  sahited  us  in  tbeH 

name  of  God,  and  we  shall  havo  to  lot  them  ga*    Upo©  this  we" 
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turned  to  the  orchard  and  lay  down  under  a  plum-tree.    Grand- 
r  fell  into  a  sleep,  and  it  took  him  by  the  hair  and  began  to 

his  head  against  the  tree.    We  jumped  up  forthwith  and 

ran  into  the  cellar." 

The  truest  and  firmest  friendships  for  mutual  help  in  pence  or 
suffering  are  concluded  among  \he  South-Slavic  peasantry  by  the 
ufirmation  of  an  elect  brotherhood  or  sisterhood.     Obviously  a 
nnection  of  that  kind  with  such  powerful  beings  as  the  Vilas 
must  be  considered  exceedingly  precioua    In  the  sagas  and  heroic 
songs  of  the  people  every  great  champion  has  a  sworn  sister  among 
them.    How  such  privileges  are  obtained  was  as  unknown  to  me 
as  to  every  other  writer  on  the  subject,  for  the  people,  if  they 
know,  will  not  willingly  give  up  such  a  secret  to  every  ques- 
tioner ;  but  Mother  Eve,  of  Pletemica,  who  keeps  all  these  tradi- 
ons  of  the  past  living  in  her  mind  down  to  the  present  day,  told 
all  to  toe.    The  fact  that  it  is  so  fresh  in  her  recollection  is  evi- 
dence that  the  cult  still  exists.    The  time  of  the  telling  was  Feb- 
ruary 28, 1888. 

If  a  person  wishes  to  contract  this  relationship,  he  must  take 

a  horse's  hoof,  a  piece  of  skin  cut  from  xmder  the  hoof,  and  two 

three  hairs  from  the  mane,  the  tail,  and  the  head  of  the  horse. 

[e  must  also  take  a  new  broom  that  has  never  been  swept  with, 

d  the  price  of  which  he  has  not  beaten  down  in  buying,  and 

ust  provide  himself  with  some  horse-dung.    Then,  on  the  first 

unday  in  the  new  moon,  he  must  go  into  the  yard,  sweep  a  circle 

ound  himself,  and  in  the  middle  of  the  circle  put  the  hoof  and 

:he  other  things  he  has  taken  from  the  horse,  and,  standing  with 

the  right  foot  on  the  hoof,  with  both  hands  brought  together  by 

e  palms,  call  three  times  between  the  hands,  three  times  turn 

round  with  the  hoof,  and  utter  the  formula:  "Sister  Vila!  I 

)»eek  you  over  nine  fields,  nine  meadows,  nine  brooks,  nine  woods, 
hino  hills,  nine  mountain-peaks,  nine  ruined  towers  I    Come  to  me 
Bnd  let  me  swear  brotherhood  with  you  I" 
I     When  the  Vila  appears,  the  person  performing  the  conjuration 
Iftjra;  "Sister  Vila  1  I  have  found  you  now,  and  am  your  chosen 
brother  I " 
The  conjuring  person  again  blows  three  times  through  his 
ilosed  hands  and  continues:  "Sist'Cr  Vila  I  give  me  your  help 
henevcr  I  call  upon  you,  and  help  those  whom  I  would  help." 
He  must  next  name  the  person  whom  he  holds  dearest  in  life: 
a  man,  the  maiden  of  his  choice;  if  a  woman,  the  man.    After 
hich  he  adds:  "Sister  Vila!  I  conjure  you  by  the  living  God 
and  the  sister  Vilas  that  I  may  have  what  is  mine  from  the 
ginning  of  the  world,"    The  rising  sun  is  mc^int  by  "the  liv- 
Ood,'* 
By  contracting  this  relationship  one  may  assure  himself  of 
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k  the  assistance  of  the  Vilas,  and  may  also  become  more  or  low 

f their  kind  and  acquire  various  arts  from  them.     Men  tbua  somi 
times  ohtain  the  mystic  power  of  changing  tbemaelvos  at  pleaai 
into  an  animal,  as  a  horse  or  a  wolf,  and  of  doin;?  much 
Wizards  and  medical  practitioners,  men  and  women,  bo 
relationship  and  ascribe  their  skill  to  it.    A  dwarfish  htr 
about  forty  years  old,  living  in  a  cave  in  Odvorci,  is  dist  - 
as  a  cheiromancist,  and  can  tell  from  the  line^  of  the 
herbs  are  good  for  a  patient.    Ho  asserts  that  the  Vilaa  had  hiin 
under  instruction  for  seven  years.    A  Bracara  livew  at  Petersdorf^ 
to  whom  suffering  Mohammedans  come  from  Bosuia  and  pay  twi 
jolden  ducats  for  a  cure.     Hg  gets  such  prices  because  ' 

^fessGS  to  be  able  in  serious  cases  to  hold  consultations  W: 
Vilas. 

Toma  Miemkovic,  of  Pletemica,  told  me  the  following  story* 
a  woman  changing  into  a  wolf,  vouching  for  its  truth,  becauiM), 
he  pretended,  he  had  himself  seen  the  person  in  question.    The; 
ived  a  very  rich  man  at  Trapari^  who  possessed  a  gr*  /  *'     k  01 

Pftheep,  over  which  he  put  two  shepherds  and  six  dogs,     >.  Uy 

a  wolf  appeared,  ate  up  a  sheep,  and  vanished,  without  any  one 
being  able  to  see  it.  The  overseer  raged,  and  the  .sheep  kept  disap- 
pearing till  three  fourths  of  them  wore  gone.  At  last  he  becamo 
desperate,  when  he  was  told  by  somo  one  that  there  wtis  no  real 
wolf,  and  was  advised  to  get  up  early  in  the  morning,  put  on  all 
his  clothes,  from  his  shoes  to  his  c^p,  wrong-side  out,  drive  the 
leep  to  the  brook  in  the  pasture,  climb  a  tree  and  wait ;  by  means 

'of  which  he  would  bo  able  to  find  out  who  the  wolf  was.  He  fol- 
lowed ttiis  coimsel.  About  noon  an  old  woman  of  the  noigh 
hood  came  down  with  a  pail  on  her  head  and  drew  wat^r  from 
the  brook.  Then  she  lay  on  the  grass,  turned  three  someraaali 
changed  into  a  wolf,  seized  the  fattest  wether — a  four-yGar-ol 
and  ate  him,  wool,  entrails,  hoofs,  and  alL  The  man  was  on  tbo' 
point  of  shooting  her  from  the  tree,  but,  as  he  knew  her,  thd 
it  better  to  punish  her  well  at  home.    After  the  wolf  had 

^he  shoop,  it  executed  throe  more  somorsaulUs  and  Iv—  ■*  ' 

ito  the  old  woman.    The  overseer  came  down  from  ti  .iod  ' 

chastised  her  well ;  and,  when  her  sons  heard  what    Ti^ 
loing,  they  cudgeled  her  so  thoroughly  that  she  co'i 
I  have  anything  touch  hrr.    From  that  time  on  sh* 
into  a  wolf,  or  ato  any  more  strange  sheep. 

The  womanly  nature  of  the  Vilaft  ft»'»»r*Tfl  in  thoir  insatiabli 
revenge  for  scorn  of  their  love.    The  f  :  story  co: 

with  the  legend  of  t  h  who  know  im  k^ar.    The  outcome  in 

the  presontcase  is  ti  jmfiture  of  the  rajsh  man;  for, 

of  the  usual  ghost,  Vilaa  appear  aa  the  spirita  of  revenge. 
There  was  once  a  Magyar  who  waa  so  handaome  that  oua 
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y  admire  him  enough.  The  Vilas  took  him  a^vay  and  taught 
for  twelve  years  to  dance,  but  he  would  not  and  could  not 
,m.  On  the  first  day  of  the  thirteenth  year,  about  eleven  o'clock 
'n  the  morning,  he  escaped  from  them,  took  refuge  in  a  wood,  and 
,d  in  a  large,  hollow  oak-tree.  About  eleven  o'clock  at  night 
Vilas  came  up  to  him  like  clouds,  and  tried  to  get  him  away, 
ey  called  to  him :  "  Come,  love,  to  us ;  don't  be  afraid."  But  he 
iild  not  answer.  At  daybreak  he  started  again  on  his  road,  and 
e  to  a  pasture  where  some  herdsmen  were  wat<^hing  swine. 
e  asked  them  to  protect  him.  They  gave  him  something  to  eat 
d  drink.  He  lay  down,  and  they  posted  themselves  in  a  circle 
around  him.  The  Vilas  came  again  about  midnight  and  asked 
him  to  go  with  them,  but  he  refused.  In  the  morning  he  paid  the 
herdsmen  well  for  their  care,  went  on,  came  to  an  inn,  and  asked 
for  a  lodging.  The  landlord  answered  that  he  could  not  accom- 
modate him,  for  he  had  only  one  chamber,  which  no  one  dared  to 
sleep  in,  for  whoever  spent  a  night  in  it  never  lived  to  see 
another  day.  The  Magyar  repUed :  "  I  am  not  afraid ;  only  give 
me  enough  smoking-tobacco,  candles,  a  table,  a  chair,  and  a  bundle 
of  kindling-wood.    You  need  not  trouble  yourself  about  me,"   He 

Ptho  caudles,  sat  down,  and  went  to  smoking.  The  Vilas  came 
tut  ten  o'clock,  alarming  the  whole  house,  and  cried  to  him, 
h,  now  we  have  caught  you ! "  and  they  carried  him  off  and 
de  a  male  Vila  of  him. 
The  dances,  to  which  persons  allied  by  sworn  brotherhood  .are 
admitted,  take  place  in  the  night-time.  The  participants  must  not 
^■tlk  of  the  matter,  under  penalty  of  death.  The  Podborje  Hill,  at 
^Be  baths  of  Daruvar,  at  the  foot  of  which  is  a  church  of  the  old 
^■lievers,  waa  recognized  some  thirty  years  ago  as  a  place  where 
^mch  dances  were  held. 

A  young  woman  of  fifteen,  in  Drenovci,  was  acctistomed  to  go 

But  every  night,  as  soon  as  her  husband  was  asleep,  and  soar 

Hhound  with  the  Vilas,     On  one  of  these  occasions  the  husband 

^proke,  and,  not  finding  his  wife  at  his  side,  remained  awake  till 

eF-  back  at  dawn.     In  the  morning  he  asked  her  if  she  had 

fc\.     She  said  no,  she  had  had  a  restless  night.    The  next 
ling  she  went  out  again  with  the  Vila.s,     The  husband  lay 
ke,  and  on  her  return  at  dawn  asked  her  where  she  had  been. 
She  made  no  answer,  but  was  found  dead  in  the  morning. 

Whatever  once  comes  into  the  possession  of  the  Vilas  is  lost  to 

;  and  if  a  man  gives  an  unsuitable  thing  to  them,  he  will 

e  to  suffer  for  it.     A  peasant  girl  told  my  mother  that,  when 

little  Catherine  wa«  fretful  and  could  not  sleep,  she  took  her 

the  evening,  when  the  cattle  were  coming  home,  into  the  front 

d,  gave  her  a  swing,  and  said,  "  Ood  and  the  Virgin  help  ns. 

,e  Vila  marries  their  son  and  invites  Catherine  to  the  wedding. 

TOL.  xxzrii. — fiO 
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Catherine  can  not  go,  but  sends  her  moaning  thore  "* ;  and  the  dulil 
would  cease  to  fret. 

The  Vilas  play  a  subordinate  part  in  many  other  stories^ 
ccasionally  appear  mixed  up  "with  religious  ideas  in  imch  a  wa; 
^that  a  coorso  of  comparative  studios  would  be  neoefi&ary  to  maka 
them  clear. — Trarislcded  for  the  Popular  Scicfice  Monthly  from 
Das  Auslandn 
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SKETCH  OF  THOMAS   CORWIN  MENDENHALL. 

Bt  0£0B0£  ILES. 

AMERICA  is  rich  in  men  who  have  proved  how  much  moi 
decisive  in  a  career  of  usefulness  is  nature  than  nurturo, 
the  instinct  for  acquiring  knowledge  than  facilities  for  instruc- 
tion, a  worthy  ambition  to  render  service  to  one's  fellows  than 
the  means  and  agencies  which  wait  upon  circumstances  ordinaril 
and  often  ignorautly  called  favorable,    Such  a  man  is  the  sub. 
of  this  sketch. 

Thomas  Corwin  Mendenhall  was  bom  on  October  4,  IS%1, 
aear  Hanoverton,  Ohio.     On  his  father'^     * '  of  Quak«r 

tock,  tracing  his  descent  from  Benjamin  I,  who  rmi 

grated  from  Wiltshire,  England,  with  William  Penn,  and  soli] 
in  Delaware  County,  Pennsylvania.    Young  Mcmdonhaira  schooK 
ing  was  of  the  scanty  kind  afforded  by  small  country  villi 
more  than  a  generation  ago ;  defective  though  it  was,  it  dend< 
in  hira  at  nn  early  age  a  fondness  for  the  study  of  mathi 
and  the  natural  sciences.     He  gradu.ally  won  for  himself  an 
cation  which  his  opportunities  would  have  denied  to  a  lees  aiuri 
spirit. 

Among  the  most  important  influences  working  for  bi»  nww 
development  in  boyhood  was  the  encouragement  of  his  fath' 
while  he  had  enjoyed  only  limited  opportunitiee  for  educ 
training,  was  an  earnest,  thoughtful  man,  and  fond  of  roj 
From  him,  along  with  the  conviction  tliat  *  m 

cedent  cause  for  every  effect,  he  derived  a  di  - ,  .■^gatt J 

causes  and  inquire  after  reasons.    Another  impaide,  which  m 
have  had  a  very  considerable  effect  upon  tl  ■    '  '  lmi1 

future  career,  was  given  him  by  one  of  bin  ■  iof  j 

schiwl-house— a  good  Quaker  lady,  who  hafl  a  way  of  Betting 
pupils  to  making  simple  experin      ^  i  m  i     i  : 

us,  directed  llie  first  physical 
She  taught  him  that  a  ray  of  light  wa«  bent  in  passing  from 

medium  to  another  of  different  den    '-  ^" '   •' '' 

fHiniliar  experiment  with  the  coin  o 

dion,  by  darkening  the  windowsi  except  for  a  emikii  ujiuaioj;  in 
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3mer  of  one  of  thom,  with  the  shawls  of  the  girls,  she  showed 

^ow  an  imago  of  tho  big  boys  jumping  from  a  "spring-board" 

aitside  was  projected  on  the  roughly  plastered  ceiling.    Such  ex- 

Kriraents  and  illustrations  made  a  great  impression  on  him,  as 

aey  undoubtedly  did  on  his  foUow-students,  and,  we  may  assume, 

^ro<luced  lasting  influences  that  varied  in  each  according  to  the 

dni  of  his  mind.     Young  Mendenhall  read  also  with  great  eager- 

kcss  tho  small  volume  of  Comstock*a  Natural  Philosophy  which 

dll  into  his  hands  about  this  time,  and  was  allowed  to  draw  the 

^its  of  levers,  pulleys,  etc.,  on  the  blackboard  at  school.     He  ex- 

[ffimented  on  the  law  of  the  lever  when,  with  the  other  boy  who 

Ijeon  detaile<l  with  him  for  the  duty,  bringing  water  from  a 

istant  spring  to  the  school-house,  the  pail  was  carried  between 

lie  two  on  a  stick.    He  had  a  tastrt  for  mechanical  operations  and 

fdA  something  of  an  inventor,  and  was  especially  fond  of  mathe- 

aatical  studies.    Of  the  few  books  in  the  small  family  library 

Jhambers's  Information  for  the  People  was  his  favorite,  and  lie 

and  reread  it  till  he  nearly  knew  it  by  heart.     In  astronomy 

rtmwle  his  first  observation  by  means  of  a  semicircle  of  wood 

_rhich  he  had  roughly  graduated  and  mounted  in  the  meridian, 

and  on  which  the  line  of  collimation  was  determined  by  two  pins 
p  the  extremities  of  the  diameter.  When  about  eleven  years  old 
'  made  an  unsuccessful  trial  of  Foucault's  experiment  to  prove 
10  rotation  of  the  earth,  of  which  he  hml  read  in  a  newspaper, 
''hen  it  became  necessary  for  him,  at  an  early  age,  to  care  for 
imself,  he  continued  his  studies  at  odd  times  as  he  found  oppor- 
mity,  still  attending  school  as  regularly  as  he  could.  Rainy 
ays  on  the  farm  were  eagerly  made  use  of  for  reading  and  study, 
tudies  in  algebra  were  carried  on  while  he  was  employed  in  a 
iw-mill,  and  the  problems  were  worked  out  on  loose  boards  with 
aalk.  '*  More  than  to  all  other  sources,  however,*'  Prof,  Menden- 
\\\  remarked,  "  I  am  indebted  to  the  friendly  advice,  encourage- 
lent,  and  assistance  of  teachers  and  others  with  whom  I  came  in 
[>ntact.    To  be  made  to  think  that  I  could  do  something  or  had 

done  something  by  a  word  of  kindness  or  congratulation  was  to 

be  helped  along  immensely." 

Remembering  the  waste  of  time,  the  discouraging,  because 
'liflBcultios  of  his  youthful  struggle,  Prof.  Mendenhall  has 
•n  a  faithful  advocate  of  bringing  the  highest  education 
ad  the  best  scientific  culture  within  the  reach  of  every  seeker  of 
His  proficiency  in  science  soon  developed  itself  in  the  perfect 
)rm  needful  to  one  who  would  successfully  teach.    In  1873,  on 
10  organization  of  the  Ohio  State  University,  he  was  elected  to 
JO  chair  of  Physics  and  Mechanics,  which  he  held  until  18T8, 
rhen  he  accepted  the  profewsort^hip  of  Physics  in  the  Imperial 
puiversity  of  Japan  at  Tokio.    While  in  Japan  ho  organized  a 
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6])ecial  course  in  physics,  and  established  a  1  laboratory  < 

connection  with  tlie  science  department  u;   ;i.^   ;ini versify.     Ii 
addition  he  founded  a  meteorological  ob«enatory,  which  aft 
his  departure  was  merged  into  the  general  nu-T  -pm 

established  by   the  Japanese   Oovemment.       .  ,    ..    _:.   ;iaU, 

f urtliermore  carried  out  an  investigation  on  the  fore©  of  gravit 
nt  the   sea-level  and   on   the   fumoua  Japanese   t  "  ria^ 

Fujinoyaiiia.    His  measurements  of  the  tiguro  of  tLt  acq 

of  its  density  enabled  him  to  deduce  a  value  for  the  mass  of  tLl 
earth  which  agi-ees  very  closely  with  that  of  F:  ^     ■  v  as  ( 

tained  by  the  Cavondiah  method.    About  thi*^  _-o  : 

a  series  of  elaborate  measurements  of  the  wave-ieiig^ths  of  t]i4l 

principal  Frauuhofer  lines  of  the  solnrepr  '- by  means  of 

large  spectrometer,  tlien  one  of  the  best  in  '-e.    Thia  worll 

was  done  before  Prof.  Henry   A.  Rowland  had   produced^ 
famous  diffraction  gratiugs^  but  some  fine  8]>ecimen8  of 
Rutherfurd's  rulings  were  used.     No  precise  ineasur(»mi*nl« 
these  rulings  were  undertaken ;  hence  Prof.  MendenLj. 
were  only  valuable  as  ascertaining  the  relative  spaces  u.  ^.^  . 
ous  portions  of  the  spectrum ;  as  such  they  rank  among  thu 
given  to  the  world  previous  to  the  recent  researches  with  gratings" 
of  accurately  known  and  more  minute  division. 

Japan  is  a  land  of  frequent  earthquakes,  and  Prof.  Mendenlall 
soon  became  inte^e8t<^d  in  studying  their  phenomena.  That  X\m 
stuily  on  his  i>art  and  that  of  otliers  might  be  systematic  and  o<v 
oi>erative,  he  aided  in  founding  the  Seismological  Society 
Tokio.  While  ardent  in  his  univr  '-  '  1  an  tuusparing^ 
toiler  in  diverse  fields  of  original  iii  tf.  Mondenball  j 

felt  that  he  had  a  duty  to  men  and  women  who  could  not  enter 
his  classes  nor  read  the  scientific  memoirs  he  wa«  writing.     With  1 
Prof.  Edward  S.  Morse,  then  in  Japan^  and  othcn<»  hi*  rare  leH- ' 
ures  on  scientific  themes  to  popular  audiences  in  tl 
theatres  of  Tokio.    So  thoroughly  was  an  iutellips   ■• 
thus  aroused  m  tho  city,  that  soon  a  public  lecture  hall  wae  i 
lished — the  first  in  the  Japanese  Enii>ire. 

In  1881  Prof.  Mendenhall  returned  to  the  United  SUti<  nr„i 
resumed  his  chair  at  the  Ohio  State  University.    In  th. 
year  ho  organized  tho  Ohio  State  ^'' 
was  director  until  1884.    While  ho]       . , 

put  into  operation  a  system  of  weather-signals  for  di^lay  npoa^ 
railway  trains.    This  system  W8«  l  'V      '     -    '   - 

the  United  States  and  Canada;  in  1' 

code  introduced  by  the  Chief  Sigurd  Ulhcer.    In  \h-  :  8tAlcftJ 

Signal  Ser\nce  at  Washington  !'■    ""   ^'      j  -v   n  . 
pointment  in  1884.    H^rehe  oi. 
laboratory  in  connection  with  the  oilice  of  Lho  Glucl  Signal  Ul&oef  J 
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md  inaug^urated  systematic  observations  of  atmospheric  electrici- 
Oue  of  the  results  of  his  work  was  proof  that  raia  precipi- 
*tion  is  the  cause  rather  than  the  effect  of  electrical  discharges 
"in  the  atmosphere.      He  concurrently  investigated  the  methods 
for  ascertaining  ground  temperatures,  inventing  improved  forms 
)f  apparatus.     Pursuing  a  line  of  inquiry  begun  in  Japan,  he  es- 
'tablished  the  systematic  gathering  of  data  regarding  earthquakes 
^from  stations  scattered  throughout  the  United  States.     Immedi- 
itely  after  the  earthquake  of  August  31, 1886,  he  visited  Charles- 
m,  and  made  a  report  upon  the  agitation  with  a  co-seismic  chart 
lowing  the  disturbed  area.     It  seems  probable  that,  before  many 
fears  elapse,  the  phenomena  of  earthquakes  will  have  sufficiently 
rielded  their  secrets  to  enable  predictions  of  their  occurrence  to 
^bo  ma<le,  following  up  and  perfecting  the  methods  by  which  the 
Toather  Bureau  now  issues  its  forecasts.     In  this  branch  of 
sionce,  as  important  as  it  is  difficult.  Prof,  Mendenhall  has  done 
ivaluablo  work  as  a  pioneer.    After  two  years'  service  of  the 
Hoverument,  he  resigned,  to  accept  the  presidency  of  the  Rose 
Polytechnic  Institute  in  Terre  Haute,  Indiana.    His  new  respon- 
sibilitios  wore  discharged  with  marked  success;  he  brought  to 
lem   rare  address,  tact,  and  executive  ability.    The  Institute,! 
pung  as  it  was,  soon  had  an  assured  place  among  the  leading 
choical  schools  of  the  country.    That  it  supplies  an  educational 
in  the  flourishing  city  in  which  generosity  has  placed  it 
out  plainly  at  its  commencement  exercises  last  year.    On 
it  occasion  Prof.  Mendenhall  was  able  to  say  that  every  mem- 
of  the  graduating  class  had  secured  an  engagement  and  was 
irly  liiunched  upon  his  life-work. 
In  July,  1880,  Prof.  Mendenhall  was  nominated  by  the  Prosi- 
lont  to  fill  the  superintendency  of  the  United  States  Coast  and 
Geodetic  Survey,  one  of  the  most  important  scientific  appoint- 
lents  in  the  country,  and  which  has  been  held  by  men  of  the 
stamp  of  Alexander  Dallas  Bache,  Benjamin  Peirce,  and  Julius  E. 
flilgard.     Prof.  Mendenhall  succeeds  to  their  fame,  but  also  to 
Irainistrative  duties  which  have  grown  more  onerous  with  every 
of  the  survey's  history.     He  has  nevertheless  an  opportunity 
for  scientific  work  which  his  energetic  and  organizing  mind  is  not 
likely  to  leave  unimproved.     His  interest  in  the  gravitation  work 
irhich  the  survey  has  carried  on  for  several  years  has  led  to  the 
formation  of  new  plana  for  its  more  rapid  and  vigorous  prosecu- 
tion.   For  some  time  past  the  survey  has  been  engaged  in  the 
tudy  of  terrestrial  magnetism ;  its  researches  in  this  direction  are 
being  actively  pressed  forward,  one  aim  being  to  locate  the  north 
Mc  pole  with  precision.     In  geodesy  the  survey  is  steadily 
ing  the  groat  transcontinental  system  of  triangulation,  and 
>mo  new  contTibutiona  of  importance  toward  our  knowledge  of 
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SuperiDtendento.  ..  ..^..:^.uul  HeafiorBE.Prof.  Mc 
upfiD  another  field  of  duty  for  which  Lid  wnrk  in  Ike  peat 
\mievk  a  preparation.    He  haa  long  borne  a  prcnnment  part  . 
the  teachers  who  have  pressed  and  still  cootinne  to  yteaa  the  i 
ric  ayttem  tipou  the  Axnerican  pnblia    He  is  as  active  nuember  < 
Metrological  Society,  and  haa  repeatedly,  on 
ii  rough  the  preaa,  taken  occaaon  to  impeach 
corrent  irrational  medley  of  pounds  avoirdupois  and  troy ; 
graina,  gallons,  feet,  and  btishel& 

Prof«  Mendenkall  1ms  tinconunon  gifts  as  a  lecturer;  hi*  tss^ 
terly  expositions  of  physical  themee  oontinne  to  be  given 
the  pressure  of  ofBcial  duties.    At  the  Cooper  Institote  in  I^vi 
York,  the  Lowell  Institute  in  Boston,  the  Peebody  In?titt3te  inj 
I  re,  the  Mechanics'  Institute  in  Ci: 

i  ,  and  in  other  of  the  chief  po|i^i.»^    ^^^    u^i.^ 

(  ,  ho  has  been  greeted  by  lanre  audiences.    The  he 

tii.grt.-*;  uf  Ph.  D.  was  conferred  on  hi: 

iu  1878,  and  that  of  LL.  D.  bj  the  U». .    ......  - .  .. c, 

In  the  latter  year  he  was  chosen  a  member  of  the  National  Acad- 
emy of  Sciences.  He  was  elected  a  member  of  -an  A*- 
8'xriation  for  the  Advancement  of  Science  at  _  _taapoIi» 
meeting  in  1 871,  and  was  advanced  to  the  grade  of  Fallow  in  187i  | 
In  1882,  at  the  Montreal  meeting,  he  presided  c 
Physics.  His  address  on  that  occasion  was  u 
pliysics  in  education,  presenting  a  judicious  view  of  the  value  of  I 
idance  when  '  '  *-;  attempt  original  reeearch.  In  1H88  ha  J 
as  chosen  Pre-  :'  the  Association,  and  in  that  capacity  ail 
last  year's  meetings  in  Toronto^  won  golden  opinions  on  all  nands.] 
At  the  approaching  meeting  in  Indianapolis  If-  -  •''  *x  is  ondrr*! 
stood,  take  for  the  theme  of  bis  address,  tts  preeidoDl,! 
The  Relation  of  Science  and  Scientific  Men  to  the  Oeoenl 
Public,  J 
In  1BS7  ho  contributed  the  first  volume  to  The  RiverudsH 
Science  Series,  A  Century  of  Electricity.  A  revised  and  enlafippd  ~ 
edition  of  this  capital  popular  treatise  has  been  lasoed  tlil«  v^^nr. 
From  among  his  numerous  contributions  to  scientific  )>  as] 
we  select:  On  the  time  required  tocommi  to  I 
tliesensorium  and  the  reverse,  American  J<  .  '*l;j 
On  the  heaping  of  liquids,  American  Journal  of  SoienoM,  1879;| 
A  nt  on  Bunsen's  method  for  ;^i  '"  t^ravi^  of| 
^  I gs  of  the  American  Afisociatior  Advnti 
nienl  of  Science,  1878;  Temperature  and  indes  of  >  *iit| 
merican  Journal  of  S- '  -  !87fi;  C'  ""-  -•  '  --  ut\ 
diffraction  grating,  A  i  a  Joum .  oi- 
oirs  of  the  Sciontific  Department  of  the  Uni\"en9ity  of  Tokioi  Js 
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in:  (1)  Roport  on  theinetoor<>lf'i,''y  of  Tokio,  1879;  (2)  Report  on 
u  meU<>rolugy  of  Tokio,  IS.SO;  (o)  Measurement  of  the  force  of 
ravity  at  Tokio  and  the  Bummit  of  Fujinoyama,  1881 ;  (4) 
^ave-length  of  some  of  the  principal  lines  of  the  solar  Rpectnim, 
The  influence  of  time  on  the  change  in  resistance  of  carbon 
ider  pressure,  American  Journal  of  Science,  1882;  Diflferential 
esistancG  thermometer,  American  Journal  of  Science,  1885;  Re- 
.  on  the  Flocxl  Rock  explosion.  Science,  October  1885;  On  the 
Electrical  resistance  of  soft  carbon  under  pressure,  American 
Journal  of  Science,  1886 ;  On  characteristic  curves  of  composi- 
ion,  read  at  the  American  Association  for  tlie  Advancement  of 
:ience  meeting,  188G,  published  in  Science,  March  1887;  Seis- 
loscopes  and  aeismological  investigations,  read  at  the  meeting  of 
the  National  Academy  of  Sciences,  1887,  published  in  American 
Journal  of  Science,  1888;  On  an  improved  form  of  quadrant  elec- 
^tromet<:*r,  roAd  at  the  meeting  of  the  National  Academy  of  Sci- 
ices,  1888 ;  On  the  intensity  of  earthquakes,  with  approximate 
ilations  of  the  energy  involved.  Proceedings  of  the  American 
xnation  for  the  Advancement  of  Science,  1888;  On  globular 
ightning,  American  Meteorological  Journal,  1890.  A  memoir  of 
ifsearches  in  atmospheric  electricity,  read  before  the  National 
Lcadomy  of  Sciences  in  1888,  is  now  in  course  of  publication. 


Jio  fltternpt  to  modsnre  tlie  durntion  of  it  flash  of  lightning,  Mr.  A.  C.  Ray- 
I  In  Knowledge,  regards  Q  recurrent  flash  as  '*  a  very  complicated  BQcccssum 
dbcliurgcs  lustiag  for  an  appreciable  part  of  a  second.  The  giunt  didchitrgts 
rhicli  tukv  pluco  daring  a  bturin.  between  irregularly  sbapod  and  budly  conducting 
baases,  differ  materiallj  in  character  from  the  flashes  produced  in  a  laboratory 
etween  good  conductors.  In  the  laboratory  tbe  whole  flow  takes  plm^e  at  onoe« 
In  natnro  there  acorns  to  bo  a  flow  or  roah  soccecded  by  a  dribble,  which  ceaaea 
or  nearly  ceases,  and  commoDces  sgain  and  again,  flow  after  flow  mshing  down  1 
Uie  aame  path  until  the  potential  along  the  line  of  discharge  is  realiced."  The  ap- 
pearance of  '*  ribbon-floslies  ^*  in  some  of  tbe  pbotogrnphs  is  supposed  to  be  doc  to 
oxiateadiaess  or  imperCoctions  in  tbe  instruments. 


TiiK  present  greater  proportion  than  formerly  existed  of  men  who  are  active 

and  Tjgoron*  after  passing  seventy  years  of  a^o^  and  all  the  way  even  np  to  ninety, 

denotes  one  of  tbe  brighter  pbflses  of  our  civilization.    The  fact  that  such  vigor  is 

aasociated  with  different  pbysicsl  types,  both  suggests  that  there  may  be  a  genera] 

origin  for  it,  and  feeds  the  hope  that  it  may  partly  depend  on  personal  conduct. 

>r,  B.  VT.  Richardson  advises  that  the  preparation  to  seenre  long  life  may  begin 

rith  the  training  of  children,  by  protecting  them  against  mental  disturbance  as 

■»et  as  physical  hardship ;  and  may  be  carried  oot  in  more  matnre  life  by  c^m- 

_tining,  with  hygienic  living,  healthful  activity  of  mind  with  lively  interest  in  oil 

that  moke  for  good,  white  reetraiaing  or  avoiding  passion,  andne  excite- 

,  and  unlovely  qaalities. 
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TAJtlFT  LgOOLA  TIOS. 

Tun  Urifi  qiie«tioa  is  ooc  that  viU 
uot  down.  Bo  long  as  the  goT«m- 
meot  of  aD/  country  interpOMS  arbitrary 
»1«Uc1m  to  the  ac^vity  of  th«  people,  ao 

OEkg  aa  k  undertakes  to  make  artificial 
nneU  for  indostry,  to  open  markets 
here  and  close  there  there,  to  dictate 
the  pric«s  at  which  goods  aholl  be  eold 
— MO  long,  in  a  word,  as  it  amamee  the 
{irtM-ogativMof  an  all-wiae  Proridence  in 
iirccting  the  afSaira  of  indiridoals  and 
Showing  them  how  to  be  happy — eo  long 
will  there  be  *^  a  doleful  song  steaming 
I  np  ^  of  Um  ignorance,  ioc^acStT,  and 

Djostice  that  mark  ita  OiCtioD.  ATe  en- 
arored  to  show,  a  couple  of  months 
0«  that  a  policy  of  protection,  aa  it  ia 

ailed,  naturally  and  inovitahly  alliea 
elf  with  fraud  and  extravagance  in  tbo 
Uovemraent,  and  wo  do  not  think  the 
d«monatratiun  con  easily  ho  r6fDte<l. 
The  easeac^  of  the  protective  system  ia 

but  the  GorenimcQt  or  the  Legislature 
andortakes  to  moke  higher  pric&i  for 
gooda  by  shatting  out  competition  from 
abroad.  Is  it  to  be  auppoeed  for  one 
itiotiicnt  that  the  people  for  \cbom  a 
livorablc  price  is  thus  to  be  made  will 
not  giro  peoaniary  snpport  to  tbo  party 
that  80  arranged  things  for  their  benefit? 
Ia  it  not  perfectly  known  that  election 
funda  are  provided  in  thia  way,  and  that 
the  taxing  power  ia  thus  virtnally  put 
up  to  aalc?     Tbo  crowning  disgrace  of 

be  worst  days  of  the  Roman  Empire 
that  tbo  snprome  power  in  the 
otnte  was  mado  a  matter  of  bargain  and 
•ale  with  a  oormpt  soldiery.  We  aro 
far  removed  from  the  ^y%  of  the  Roman 
Empire;  bnt  how  far  are  we  removed 
from  ita  inethodat  llie  question  ia  a 
serlona  one. 

We  pahllah  in  tfiia  nnmber  of  the 
Monthly  the  ooocln»ion  of  a  carefolly 
prepared  article  by  Mr.  Edword  Atkia- 


aoQ  bearing  m  tMaanljart,  ihm  %tA  ^ 
of  which  » iU  b*  focuMi  la  thr  Aopuc  BB» 
ber— «i  artiala  vhtah  ««  trus  wffl  f^ 
oaire  the  BStratioii  It  B«iu,  Taka  i 
atatenunk  that  Mr.  AtkiaaoB 
am)  he  U  a  writer  who  ia  kaovai 
careful  about  hi»  facta :  **  Ob  ti» 
that  thia  brooch  of  industry  * 
of  iron)  *'  ahoold  b«  raatafitMiS,  tht  9a- 
•amers  of  iron  aad  fli««A  la  tliia  oooacr; 
have  paid  a  atmi  ia  arc  cm  of  tb«  priM 
piud  by  Uie  cottasvan  who  hsra  kM 
supplied  by  Greai  BriUlo  aad  flanawj. 
ranging  from  |SQ,OOQ,000  to  $80,000^000 
a  year.  Tbeezee«of  prioahaaBntbaa 
taraed  orer  to  the  workaas  by  ti* 
owners  of  the  bIbm  and  worka.**  Kat 
at  all ;  the  worknoQ  har«  bften  lilt  to 
compete  aa  aaTBgely  a»  ib«y  ^mim  wiU 
one  another,  av4  with  e  <o 
of  new-comaii ;  ani)  the  inamrfactai«i\f 
profiting  thos  by  cheafi  labor,  bAve  1 
enabled  to  carve  huge  fortaoMafur  t 
aelvea  out  of  the  exeeaa  in  priee  weQn4 
to  them  by  the  L«gifl]«taro.  It  ia  D* 
wonder  if  want  of  gratlladfl  for  mA 
big  merdea  etruck  Cbaimuu  Foetar  m  a 
moat  hideona  crime;  bat  aoeb  tognii- 
tudd  is  the  exooptioa  rather  than  tite 
mlo,  and  woold  chkdly  maisifat  Unlf 
when  the  monopoly  aecsncd  aeccra 
against  attack;  a  little  danger 
develop  "  barrels  "  of  gratttadok. 

The  mloery  b  that  we  hare  a  i 
faotured  and  alto^tttthcr  bbiSed 
opinion  on  thia  mbject— a  pnhlie  ofla^ 
ioD,  we  fiilly  betiore,  which  haa  D0(  al- 
tained  'U«  prceeat  ooaiAateDcy  wltiti'Ht 
ranch  not  altugelher  dbtotatertad  adnv  ^ 
oacy.     What  li  the  uae  of  haviaf 
**  sinewi  of  war  '^  If  yov  do  soi  4 
them!     Money  «p#aki«  ia 
than  one;  ri  '  t>«&aA  la  iv«~ 

the  only  aan  *'^-~n  rtoUnd 

by  a  ahowcr  of  p^ld. 
howaver,  ocrtaia  It  U  u.... 
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Iftrgo  have  verr  erronooaa  ideofl  ae  to 
the  actnoi  results  of  n  protective  policy. 
Most  Uiinlc  that,   in   Aome  roysterioiis 
waj,  protection  confers  a  benoSt  npon 
all.     It  is  Dotorioas  that  in  many  **  pro- 
tected *^  occQpations  wages   are   at   a 
inininium;  it  ia  certoia  tlmt  multitados 
sudor    from    their   enforced  exclofiion 
£rom  foreign  markets;  and  it  is  a  con- 
spicuous fact  that  private  fortunes  are 
on  the  increai^e  hotb  in  nnmber  and  in 
average  amount:  jet  stilt  the  dolusioo 
cherished  that  protection  is  making 
be  nation,  aa  a  whole,  richer  and  more 
prosperous.     Mr.  Attdnaon    sajrs    dis- 
fnetlx  that  ^*thcro  U  a  vastly  greater 
roportion  of  farmers  and  farm  laborers 
rhose  home  market  depends  upon  the 
export  trade  than  there  is  of  those  who 
night  posiiibly  he  h Armed  iff  through 
dports  of  foreign  articles,  the  demand 
or  their  own  produotij  were  reduced." 
le  ridicules,   and   with   good    reason, 
idea  that  Congress  is  fit  to  chootte 
napations  for  the  people.    **  What  an 
surdity  I  *'    ho  eiclftlms.     '*  As  if  the 
aple  were  not  bigger  than  any  Oon- 
reas  thnt  over  existed,  and  could  not 
managt«  their  own  affairs  vastly  better 
than  the  average  niemher."     With  all 
rMpeet  to  uur  valued  contributor,  wo 
not  think  he  strikes  quite  the  ri;rht 
Die  here.    There  is  no  need  to  datter 
the  people  at  the  expense  of  Congress, 
rhicli,  after  all,  is  elected  by  the  votes 
rthe  people,  and  contains  Just  as  much 
riadom  and  patriotisa]   as  the  people 
re  to  pat  into  it.     The  point  is  not 
that  the  people  are  wiser  on  the  aver- 
_«ge  than  Congress,  for  that  is  not  oer- 
%\n\    but  that  no  individual   19   wine 
Eiougb  to  undertake  to  interfere  with 
the  natural  laws  of  supply  and  demand, 
to  substitute  artificial  adjustments  of 
1  own  doviaing  for  those  naturally  ex- 
ting    in   the   oconomio    sphere.      W© 
roald  not  trnst  all  the  wisdom  in  the 
(gantry  to  undertake  such  a  task.   There 
I  tbia,  too,  to  be  considered :  that  each 
private  individual  feels  for  himself  the 
pTMUiro    ftud    influenee   of   surroond- 


ing  conditions  upon  his  business,  and 
adapts  himself  thereto  as  best  he  can ; 
whereas  the  Legislature  dealt^  with  busi- 
neea  generally — the  business  of  the 
whole  country — npon  more  or  less  ab- 
stract principles.  In  this  sense  the 
action  of  the  average  individual  is  apt ' 
to  be  wiser  than  the  action  of  Congress 
— not  because  be  is  wiser  than  the  avei^ 
age  Congi'e^man,  bat  because  he  is  deal- 
ing with  a  problem  more  or  less  level 
with  his  powers,  whereas  Cougre^  un- 
dertakes to  deal  with  one  wholly  be- 
yond its  powers. 

A  strong  pv>int  made  by  Mr.  Atkin- 
son is  bis  demonatration  that  even 
*nnfaot  industries"  do  not  need  to  be 
nursed  by  a  tariff  when  they  are  prop- 
erly located  and  havo  large  markets 
open  to  them.  The  instance  he  cites  is 
that  of  our  own  iron  and  other  manu- 
fHcturing  interests  in  the  Southoru 
States.  On  the  principles  we  constant- 
ly hear  maiutainod  by  proteetionista, 
the  manufacturing  industries  of  Peno- 
sylvania  aud  Uiis^taohusuttii  should  have 
crashed  out  any  attempt  at  compe- 
tition in  the  South,  the  latter  being 
unable  to  "  protect  *'  itself  by  a  tariff; 
but  nothing  of  the  kind  has  happened, 
and  Southern  industries  are  yearly  in- 
creasing in  volume  and  importance. 
This  is  an  argument  to  whicii  there  is 
no  answer.  If  the  industries  of  the 
South  could  maintain  and  develop 
themselves  in  the  face  of  the  competi- 
tion of  heavily  subsidized  industries, 
commending  vast  capital  and  fully 
orgonized,  in  tlie  North,  will  any  one 
pretend  that  our  national  industries,  so 
far  as  they  were  in  nny  way  suited  to 
the  country,  could  not  hove  maintained 
and  developed  themselves  in  the  face 
of  foreign  oompotitlon  \ 

We  can  not  but  believe  that  the 
common  sense  of  the  coantry  will  see 
before  long  that  this,  the  youngest  of 
nations,  instead  of  leading  the  van  in 
the  application  of  sonud  and  progressive 
principles  of  economic  policy,  baa  been 
hugging   to   its  bosom  the  uarroweet . 
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And    most   uni    "  1    prinfiples  of 

&D   antiquftteil  .t.     Wliile   iho 

flproad  of  knowit'dgo  and  tlie  improve- 
ment iu  means  of  comiuQDic-atioQ  are 
drawing  tucu  together,  and  more  or 
I0&9  elT&oine:  the  linea  of  separation 
lictwcca  untiun  and  uatiun,  thi»  coan- 
ti'7,  which,  luiving  roceivodf  in  point  of 
territory  and  material  resources,  Uie 
fnirosl  and  ricbej<t  berito^'o  of  aU,  mi^ht 
have  been  expected  to  ehow  the  bnght- 
eet  oxampie  of  good  feeling  and  bospi- 

^tality  to  other  peoples  and  governmenta, 
tias  apparent]/  c-onsidered  it  its  mission 
to  untagonizo  as  far  as  possible  the  nni- 
f^iug  inlluL'nco  of  the  modern  spirit,  to 
counteract  the  w^ork  of  iicicDoo  iu  draw- 
ing the  DutiuDS  together,  and  to  promote 
to  tlio  extent  of  its  power  a  rif^me  of 
international  exclusivenosa  and  jealousy. 
(Sliidl  we  not  some  day  wake  up  to  u 
euddcu  shame  of  our  cooduct  as  a  peo- 
ple in  this  matter?  Shall  we  not  some 
day  be  led  to  feel  that  we  owe  the  world 
a  better  example?  What  U  the  n»e  of 
endowing    colleges    and    teaditng  the 

prising  gtiDeration  how  to  snbdue  the 
forties  of  nature,  if,  after  the  forcea  of 
nature  have  been  mibdned,  and  the  lif«- 
ptWng  and  health-giving  currenta  of 
international  intercourse  are  prepared 
to  flow  in  full  tide  of  beneficent  artiT- 
\tj^  we  empower  a  lot  of  politiciaos 
at  Washington  to  place  nrtificial  ob- 
stacles and  resistances  in  the  way  of 
our  commerce  t  The  thing  if  really 
too  absard  —  philosophy  and  religion 
alike  proclaiming  the  Holidority  of 
human  interests,  Boiencc  showing  bow 
natural  obstarles  to  intercourse  may 
bo  redncod  to  a  minimum,  while  poli- 
tics— flouting  all  the  teachings  of  re- 
ligion and  philnfiophy.  handicaps  tbo 
achievements  of  science  and  insists  on 
tbo  perpetUHtion  of  a  scmi-burbaroaa 
rigim»  of  international  hostility.  l'>i>t% 
any  one  my  the  word  "  hoBtUity  *^  ia 
too  strong?  It  is  not  too  utrong.  Wbat 
more  hoKtUe  thing  r^n  we  do  to  any 
one  than  to  refufo  intcrconreo  with 
blm?    What  deadlier  or  cracllor  form 


of  hiwtility  i     " 
Of  courti*!,  ;:. 

cott  ourselvei^;  lor,  big  ■»  we  nm, 
are  not  the  whole  Wt^rld.  Wbol 
Atkinson  is  striving  to  aliow  la  tlia  !»• 
jurioua  effect  of  the  boycott  Dpoa  Mr- 
selves.  We  Ueortily  wish  bini  raacM 
in  bis  patriutic  labors  ;  bot  v«  «oqU 
wish  al(9<)  that  a  ninro  gmcrooji  aaiili- 
luent  might  come  and  help  to  Jifl  as  oil 
of  our  pret»eat  fulee  auU  relnngradt 
position. 


OrR  biographical  akctcJi  thb  nmtb 
is  devoted  to  Prof.  T.  C.  M«iidcoh 
Superintendent  of  tlie  Coast  Surrey  i 
retiring  President  of  the   *  •* 
sociatioo  for  tlie  Advau*. '  ><> 

once.     As  the  anthor    <  1 
rightly  ol>aervea,  wis  have 
man  a  typical  specimen  (• 

Americans  who,  by  tin;  d-.: 

tivatioQ  and  developmvni  of  their  naia* 
ral  gitta,  have  arrived  at  the  li^flMsl 
distinotioQ.  Many  perhit(*9  will  eofltuul- 
er  the  surroundings  of  ProC  llcndia- 
bairs  boyhood  us  unfacorable  to  biaW^ 
coming  eminent ;  but  thcro  ia  an  ttaMBl 
in  his  early  tK^hool  training,  notMBim* 
place  as  tliat  ma.v  appear,  wiiich  to  oar 
mind  waa  <^  Ijvorabls,  hoami 

it  coDtribnt  )  to  tlio  fiMiiiilMn 

of  i.iut  x,i  oUerrtUon  aad  iaAr 

p< !  Hiking  wUoli  aro  eo(ufrtictK<4 

in  the  cbaract^m  of  abU  raon* 
from  his  fatiicr  an  bK)Qirio|$  iufu  ui 
mind,  the  boy  was  fortunate  raoofb  tA 
fall  into  the  hands  of  a  T— nhar  wb>  wn 
an  iutcr<»stod  obaerrer  of  pbTiHr«)  |vt^ 
nomona,  nnd  who  was  \u  c  uf 

occAsionally  varying  the  tv_ ...  _  ..i  by 
fncii  aimpio  experimcuU  aa  »er«  vitiiia 
the  moans  n  >tunaiid.    Inaigtk^ 

cant  aa  M^  •  v  af^pMr  to  ma8/« 

It  was  - 

tereat  n ;  1  i^a  1 

cuHcrinity  of  tb«  cblMiah  nilBd  wa« « 
ulat^,  and  obaervatton,  ox|>«rlia«ftt»  1 
reaftoning  on  bis  own  aoeoiuit  warv  tha 
natural  reaalt. 


Under  the  system  of  puWio-soLool 
aiQislratiou  ibat  DOW  prevails,  eape- 
11/  in  oar  largo  citiofl,  thia  Quaker 
wodM  not  Imve  been  allowed  to 
Mk  the  tudioud  roQttne  of  buok-atudjr 
)li  huj  sach  dirorHioDS.  Any  attempt 
i  her  pjirt  to  ob^orvc  the  iadividual 
itudcs  of  her  papiU,  to  foster  them, 
i  qoalifjr  the  bojs  to  put  their  f acui- 
ties *lo  the  boat  ose  of  which  thcj  wore 
capable  would  hnve  been  frowued  down 
u  mooDflistent  with  tlie  true  purposes  of 
tlie  HohooL  Oa  the  other  hand,  ebe 
would  have  been  oompelled,  under  pen- 
alt/  of  dismissal,  to  put  them  all  through 
an  identical  Procrustean  drill,  which 
teLdi  to  dull  the  facuHieSi  snppreas  the 
I  ■«,  and  destroy  that  individuality 
iMicter  in  which  alone  resides  the 
pO0i>ibiUty  for  the  highest  usefulness  of 
ih«  man. 

LITERARY  NOTICES. 

tA«T   OF  AtTTnowsHiP.     Compiled   and 
[iU-d  hy  Ubobos  Baimtok.     N'ew  York  : 
^pl«um&Co.    Pp.Saa.    Pncc,$1.20. 
Hbook  !a  described  in  tta  subtitle  as 
ay  Ecfiiiniscflncea,  Methods  of  Work, 
and  Adrice  to  Vouog  ncpaners,  personally 
contributed  hj  Leading  Authors  of  ibo  D%j-^ 
mod,  rightlj  ujied,  it  may  l)e  of  great  aAHUt- 
aaee  to  all  peraona  who  desire  to  write  well 
I  ooTttpner,  aecking  maturi&l  for  Uliutrat- 
\  a  lecture  on  the  Art  of  Compoaition  and 
etive  Public  Speech,  bcihouglit  himself 
curCf  if  iM)SAible,  pen^oaal  experiencoB 
I  counaets  from  a  few  of  the  leading  writ- 
land  Kpeakera  of  the  day.     Tbe  volume  ia 
k  outoomc  of  thai  effort.    RopliM  are  pub- 
from  one  hundred  and  sercnty-nloe 
So^iah  and  Anierioan  authors — pocta,  nor- 
dista,  estaytntft,    hi^torianA,   and   sdenlifio 
writer*     oaufa  giving  ui  Rocoant  of  hid  lit- 
^■try  hUtorr,  inethodfl  tn  composition,  or  his 
^brssaiotia  of  what  conatUutea  good  writ- 
1(«  and  bow  thQ  object  ia  atuined.     Many 
a(  tha  oontribtiton  oompraaa    their  riews 
k  a  acDteaco  or  even  a  maxim;  and  there 
,  aUiguUr  unanifuiiy   in    the  concludion 
cy  all  reaoh.     The  whole  leMon  of 
;  of  the  experiences  of  more  than  a 
ifr^  and  soretityfire  «ucoee«iul  authors 


may  be  expressed  by  saying  that  the  art  of 
good  writing  consiAtft  in  luviug  something  to 
aay  and  saying  it  in  the  clearest  manner  po^ 
Bible.  A  few  of  the  expressions  of  reprc- 
seatatSve  authors  in  difFcreat  fields  may  bo 
quoted.  The  compiler  has  attempted  to 
classify  the  observations  under  such  head- 
ings AS  Good  Writing:  a  Oift  or  on  An? 
Methods,  Conscious  and  Unoonscioas ;  On 
Literary  Style;  The  Strength  of  Simplicity; 
A  Protest  aguimtt  Obscurity  ;  and  Truthful- 
ness to  One*s  ^If ;  but  the  diviaious  bo  blend 
into  one  another,  and  all  cluster  so  immedi- 
ately around  the  single  principle  already 
stated,  that  we  have  found  it  impoaaible  to 
keep  the  Unei  distinct.  Prof.  Huxley  would 
advise  the  young  writer,  rather  than  ape  the 
great  writers,  to  make  hia  style  for  himself, 
as  they  did.  They  were  great  '*  because,  hy 
dint  of  learning  and  thinking,  they  had  ao- 
quired  clear  and  Wvid  conceptions  about  one 
or  other  of  the  many  aspects  of  men  and 
things ;  .  .  .  because  they  took  infinite  pains 
to  embody  those  conceptions  tn  language  ex- 
actly adapted  to  convey  them  to  other  niinda ; 
.  .  .  and  because  they  possessed  that  ptu^'ly 
artistic  sense  of  rhythm  and  proportion  which 
enabled  them  to  add  grace  to  force,  and, 
while  loyal  to  truth,  make  exactness  8ut>- 
serriont  to  beauty."  To  Prof.  Tyndall,  to 
tliink  clearly  is  the  first  requisite ;  next,  to 
express  clearly  In  writing  what  he  thinks. 
But  this  is  not  enough,  and,  with  a  good 
ear,  sound  judgment,  and  a  thorough  knowl- 
edge of  Engli»b  grammar,  one  must  have  a 
peculiar  ecnsitiveucBS  to  the  chsnn  of  a  good 
style.  The  only  tendencks  tbnt  enable  Mr. 
Frauds  Oalton  lo  write  Intelligibly  "  arc  a 
great  desire  to  be  clear  In  thought  and  dis- 
tinct In  expressiou,  and  an  inclination  to 
take  much  pains.**  Tic  has,  further,  a  dear 
appreciation  of  good  and  clear  writing  by  oth- 
ers, and  a  lore  of  getting  at  the  exact  mean- 
ing of  words.  Sir  John  Lubbock  thinks  that 
**  tiicre  U  no  better  way  to  Improve  onc^s 
style  than  by  the  study  of  the  greatest  mas* 
ters  of  English."  Grant  Allen  attaches  much 
ira  port&nce  to  the  a vera^  classical  edu* 
cation,  and  looks  out  deliberately  for  the 
mest  graphic  and  interesting  way  of  pntting 
things.  John  Burrouglts  bfiUoTcs  that "  ear- 
nestness is  the  great  secret  of  fordble  oom. 
position/'  Hr.  I^owell  has  formulated  the 
rule  that  every  sontcnoo  must  bo  dear  in 
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re^MMiliit  U  Ban  aqrorcs. 

r^TMi^  Bad  ilMs  he  wlB  i^  it  !•  M*  a«»sl 

•id  tpKii]  vmy;  wmi  Ui  "vay  foiMi  fak 

t^U^  waA  bk  rtjic  la  tho  (W  nMo.*    Mr. 

D.  BteduKon^  nthor  of  Lens  Doom^ 


,  10  louft  vh«ifaer  b«  wookl  uto 
iMdf  ted  doM.     Mr.  Sdvaid 
vd«i  i%«d<  u  (b«  omA  iiuputuut  ifabg; 
I  wrfthig  aanwilvc^  **ta  dbovfw  aad  l&ai 
a  ntiottJ  Older  b  the  aeqoeaoa  of 
'    la  maayouM  Uw  "logb**  woald 
oov  of  U»e  tPoiVaMi  nubar  than  of  th* 
[lBt«llcrU    Mr.  F.  Haikm  Cnwiocd  adviaaa 
I  (o  oiltfvase  «j1a  Xrj  takiag  pain*  abool 
taOariL    tfr.  tWimaa  Bard;*!  imprca- 
ia  thai  if  ooa  **!»•  aojtUng  to  ur 
bUb  b  of  valot,  aad  vonU  to  aa^  it  wiUt, 
tha  ityte  «[U  cone  of  liaaX** 

no  PnttoaorvT :  Bhowf n?  the  ntlmate 
Ruciai  Kit  1  &-i 'Utiflo  OuTocimc  of  Origiaal 
(*  Hid  with  Sur*k- 

ir.  M.     Bj  raiLiT  C. 

PoJiKK,      Lluc^ijo:   b.  0.  OriggI  ft  Oo. 
Pp.346. 

Tn  ■peeoUtiva  thooite  of  the  Bandftea 

era  not  diaciiawd  in  tins  work,  aa  mlgbt  be 

L  auppoftod  from  In  title.     It  is  nunod  Semitic 

[ito  cli«LJii(?ji»h  it  from  "  Ibc  philoaopbtes  of 

Iroeoe  aad  Rome  and  tbo  Orient,"  aod  be- 

I  the  aatbor  ef  Ita  great  reriral  waa  a 

Dita.    Wa  Iguh  ttiat  U  i*  **  Uie  Christian 

^dnetrfna  of  the  ktogdoni  of  God."  and  that 

thia  formula  ImpUt^  a  pbiloeophj  "all  of 

•^wbich  ma;  be  graaped   Into  the  ooa  fint 

prloclplc  aa  the  onlformlty  of  the  onifonni- 

Uca  of  UodV  action.**    Christ  did  not  tntnist 

bin  prDctoDA  «7«t<*Tn  to  writing  bccauitc  Ian* 

\  U  defective,  but  ho  '*  rofcrrpd  its  keep- 

Ifag**  to  a  better  vehlclo  of  tfaou;rht,  "tbo 

Dooa  idcaa."      Thete  are  eipUined  aa 

ilnjc    magnllnda,   cofor,   motion,   and 

IritlatlTn  pUot>;  imiwHor  to  the  differential! 

of  motlicnifttjc]*,  in  th«t  th«7  are  qaalttatiTv 

UB  well  as  qnantititire,  and,  to  cap  the  ctl- 

1^  oiaT,  ibej  arc  "  conitrurtnl,  like  ilie  real  of 

he  body,  by  man**  •plrit"  f     In  ipSle  of  the 

r  of  iaaguagfi,  Ur.  Frieio  gfrea  iu 
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far  a  bqg  ilaa  iaato 
Triaa  «f  tka  AttaalSa 
Bogctai  Dowvevr,  uilj  i 
CMC  beiwoa  tUa  posp  of  ■ 

plMB  dcaarObad  la  m%  wric  ««i 
bf  tba  wtAm  laTlniMa;  ite 
OCR  obcaiaad  fc^  SlAnrlaa4.    TW  i 
of  tU  poo^  IbM  r»«C  VoMt^K  ^ 
atxuDed  nalua  Ub  BooUeaft  <baa  iW  tm 
hcfvfai  AaMribed  gtva  •  fair  aoitaa  4|  i 
data  «#  tba  ■INnwar*^  parioA.    O*  ^ 
tbe  locatJona  of  (ha  place*  la  «Udk  pta 
hare  boen  fovad,  and  dtaiiUMa  tkt  aafc 
occoiyca«e  of  tba  apMte^HL     Bo  daavQ 
alio  tha  toctfkiw  «»l  gnalip  rf  i>a  ff— 
beda.   Tbe  boUalod  deao^palMa  of  ibt  i^ 
de»  to  the  number  «f  tbaeo  baadfod  aad  A 
fire  occupy  Ebe  giMiar  portto  of  Ike  viifl 
of  text.    A  earW  of  taUoi^  ouaay^i^t  < 
Potomao  plaaU  vflk  pmlnorfy  Aoarik 
fovafl  0OM,  are  appeodad  bf  pctwiirfM 
Prof,  taatar  P.  Wani,  faj  vbon  tbaf  j 
preparadf  for  hU  ovb  «■. 

BcLimxa  or  tvt  rams  Br  a>«b  Oa 

logtOD. 

Tiis  firvt  of  tbcae  foor  bnl 
inne  of  oTvr  tliioe  boadrod 
;.  72 

ur  /^mhifM.     la  tbff  *■ 

trodnction  a  pnRml  ii  iiMiii  of  aslbad*  atf 
pirrometry  b  gtTBo^  Tba  firat  rt>aplaf  daUi 
vltb  tb«  d«p«a  of  ciwianl  k%ti  Msp^ 
tore  attained  to  otf<atBo  vapor 
Urgv  dftnanflcnik  Thv  ttUbnitkMi  \ 
trical  pyron.  •  •  -  -^  ■•  •  tLu4\ 
Rial  data  an  i  «iib  C« 

air  tbenitoiDClcr^  i*  luilj  Uocnbcd^    "A-ifti^ 
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1  dcTotorf  to  certain  pyro-clcctric  prop- 

uf  l}io  alloy*  of   pUttnum,   and   the 

Urio  use  of  the  principle  uf  riscoeitT 

{orth  at  length.    The  monograph  ia 

oitaly  Uluairmted  with  outs  of  spparatas, 

,  and  dia^TQii. 

iKa  fla  Is  a  Hepori  of  Work  dont  in  th$ 

I  of  Ch^miatrjf  and  Phytic*^  by  J^ank 

\  CfarJtf,  Chief  Chemist.    It  crobmceB  pa- 

I  iTOoHing  cxatniDatlona  of  a  Dumber  of 

tnlBf  and  misoclhineoiui  analyses  of  rs- 

I  minerula  and  wauri. 

TKo.  &rt  is  a  popcr  on  Fotsil  Wo^d  and 

r  o/th^  Potomac  formation^  by  Frank 

IJTfwwftony  giving  a  history  of  the  study 
Ihe  inurnal  Atrucrara  of  lifrnlt^,  And  '7^ 
■tic  ileacripiifius  of  Ailidficd  Fpe<^cs. 
fibuMiNflffTM  Kamas^  t)y  Rohai  Hay.  It 
girei  on  outlfnc  of  the  geological  fcaturra  of 
the  region,  IncidonlAlly  toudiing  upon  poinia 
Chat  havn  on  rranomlc  bearing.  The  paper 
U  aoconipantrd  liy  a  geolo^c  map  of  soulh- 
jptem  Ronauft,  and  by  di«grama  of  accUont 
[boUea. 
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Tr»TAio2zi,  nis  tire  xra  Woiuc.    By  Roars 
DK  Grmra.     Anthoiixcd  Translation   by 

RJ.  lUiiur)!,  wiih  an  IniroducUou  bv  the 
ReT.  R,  ».  Quick.  New  Tork  :  D!  Ap- 
plfiton&Go.  Fp.  4V1  Price,  $1.R0. 
It  is  vnry  proper  that  the  Life  of  Pesta- 
afaoald  bo  the  first  Itiographical  work 
*  ViiiMritaT^ied  in  (he  Intcrualional  Eil- 
Bcrieo,  Ko  one,  perhaps,  of  the 
ynoi  who  hare  labored  for  the  od- 
lemeut  of  education  has  nngly  contrib- 
more  to  its  improvement  or  loft  a 
der  mark  upon  its  after-course  than  he. 
to  him,  soya  the  author  of  this  work, 
that  w«  owe  the  reform  of  elementary  edu- 
esUotk— a  roforra,  however,  wliich,  notwith- 
atoadiDg  the  prop'rss  alrcadv  made,  is  far 
from  oompltitc ;  and  hid  history  mtistf  abore 
^ba  a  history  of  the  great  Idea  which,  in 
n\^t  stages,  he  »>ught  to  put  into 
This  idea  was  the  odncAtfon  of  all 
[people,  and  that  br  drawing  out  their 
tllicfl.  The  conception  of  a  learned  edu- 
bn  had  already  been  worked  out  b«fore 
e,  but  thi»  could  only  be  for  the  few, 
Jozzi's  life  wa«  au  effort  to  realize  hi.A 
the  cxicnaion  of  the  prirtJegca  of 
tt  was,  Dr.  Harris  remarks,  **a 
\  of  Mperimeats,  each  eodSng  in  a 


failure  of  tome  sort.  These  failarea  aro 
followed  by  a  period  of  deprefisare  re&eotioo, 
In  the  course  of  which  PostaloBi  seems  to 
become  consdoos  of  the  pensooal  weakness 
or  unwisdom  that  had  caused  hi«  plana  to  go 
wrong.  lie  pets  the  fruits  of  liis  experience 
into  a  treatise,  and  is  inspired  to  begin  again 
s  new  experiment."  These  ciperimcnta  and 
reflectloiu  arc  set  forth  in  detail  In  Baron 
deOoimps^s  rivid  memoir,  which  is  prepared 
very  largely  from  PestaJozzi*a  letters.  HU 
Qrst  experiments  were  made  with  bis  eon, 
upon  whom  he  intended  to  apply  Rousseau^a 
ideas.  But  he  was  compelled  at  every  stop 
to  stop  and  fall  back  upon  his  own  obserra- 
tloas  and  the  memory  of  the  teachings  of 
his  mother,  who  bad  devoted  herself  with 
complete  abnegation  to  the  education  of  her 
cMldren.  "  Struck  bj  the  child's  natural 
need  of  continual  activity,  and  bv  the  abun- 
danoo  and  versatllitr  of  \Xa  physicnl,  mornl, 
and  intellectual  faculties,  it  occurred  to  him 
that  by  guiding  all  these  powers  aright,  and 
by  Turjiug  work  In  such  a  way  a4  to  prevent 
faiipne,  it  would  be  possible  to  tvoch  uhll- 
dreu  not  only  to  earn  their  bread,  but  to 
cultivate  their  intellectual  and  moral  nature 
at  the  same  time."  So  he  projected  his  br- 
rtcuUunil  and  manual  labor  institution  nt 
Neuhof,  the  closo  of  which*  after  five  years, 
was  followed  by  the  publication  of  a  series 
of  works  in  which  his  ideas  wci*ti  predated 
free  from  all  foreign  alloy.  Tlio  result* 
of  his  succeeding  eipcrlment  at  Stanz,  as 
summed  up  b/  Uorf ,  show  forth  the  essential 
principles  upon  which  the  general  reform  of 
elemeotarv  education  in  the  present  century 
has  been  conducted.  Ilts  career  at  Burgdorf 
19  chlcSy  remarkable  for  the  Illastrations  It 
afforded,  in  his  method  and  in  the  books  ho 
made  there,  of  the  doctrine  of  sense'lmpres- 
sions  as  the  foundation  of  instruction.  The 
litmentable  failure  at  Iverdun  left  Pestalosxl 
at  eighty  yeani  of  age  with  his  hopes  disap- 
pointed and  his  illusions  dispelled.  Dut  It 
did  not  break  his  courage  or  stop  his  ae< 
livity.  no  immediately  set  himself  to  work, 
and  wrote  the  Song  of  the  Swan,  one  of  his 
most  remarkable  books ;  the  Gipericnccs  of 
my  Life,  in  which  he  blamed  himself  for  all 
his  misfortunes ;  a  6fUi  part  of  hia  Leonard 
snd  Gertrude,  and  a  lupplemenC  to  his  Book 
for  Mothers.  Tlie  story  of  his  life,  the  tell, 
ing  of  which  Is  Invested  with  a  great  deal  cf 
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IntcrKt,  ifl  followed  by  a  ehapter  of  PcraonftI 
ReoollectioD9  by  the  author,  who  was  oae 
of  Pe«tAioz»'B  pupils  at  Ivonlun;  and  by 
aoooubla  of  hta  Religion,  his  Philosophy,  and 
hU  Eleracoiary  Method,  and  of  Nlalerer'i 
Collaboration. 

lRzport  of  thk  Rotal  Co«mi5«ios  on  Tin 

MlMXRAI.  RKSOCRCtS  or  OST-iaiO  awd 
]|sASCR£s  roB  THEia  DKrxLoiii£.vr.  To- 
routo :  Wamick  k  Sons.    Pp.  fiG6. 

TnB  plan  of  the  coinmisstoo  In  outlining 
Its  work  includeil  iaqnirj  iato  the  geology  of 
iho  province,  with  Hpccial  reference  to  Ita 
^onomic  minerals;  description  and  maps  of 
the  working  miQcs  and  important  imdovel- 
opf>d  mineral  resources ;  trade  in  mineral 
products ;  Information  and  suggvstiona  on 
the  subject  of  mining  laws  and  regulations  ; 
and  inquiry  into  the  best  means  nf  pro- 
moting metallur^cal  industry.  Its  methods 
included  examination  of  witnesses  and  per- 
oaal  visitation  of  important  distriiHd  and 
A  section  of  the  report  on  the  ge- 
olo^  of  the  province  includes  a  Rystcmatio 
account  of  each  of  its  rock  formations,  with 
such  a  Bkett'h  of  the  general  geological  feat- 
ures of  North  America  beyond  Ontoxioas  was 
ary  to  make  the  description  more  com- 

^|>lct«  and  intclligiblcL  In  it  the  entire  re- 
sults of  the  geological  surreys,  otherwise 
scattered  through  many  volumes  of  reports, 
are  suinmanxed  and  made  accessible.  The 
evidence  that  Ontario  poflseases  grcAt  min- 
eral wealth  is  abundant  and  ia  constantly  ac- 
cumulating. There  are  iron  ores,  gold,  ga- 
lena, unscnic,  mica,  fibroos  6erpentino,  apa> 
tite,  granite,  and  plumbago  in  the  central 
and  cASteiTi  cnuntlcA ;  copper  and  nickel 
DineR  in  the  Sudbury  district ;  gold-bearing 

iqQirtz,  copper^  and  nickel  In  Uie  town- 
ship of  Dcnison ;  gold  and  silver  bearing 
rdnH,  Iro!»,  copper,  galena,  and  •*  immense 
quarries  of  marble"  along  the  north  shorv 

^of  Lake  Uuron;  g(»Id,  wlver,  copper,  iron, 
jalcna,  ploinbtigo,  linc,  granite,  marble,  scr- 
ntlne,  and  sandstone  north  of  Lake  Su- 
pfior;  ft  rich  sIlviT  distrioi  »e«i  of  Pon 
krtliur,  and  b<^vonil  this  district  goMlteariti;; 
i^uarta,  magnetic  Iron  ore,  and  what  (a  be- 
lieved to  be  a  oontiniiatinn  of  the  Vermilion 
iron  rango  of  Uhioosota;  and  gvld-betririL- 
vrhis  lo   the  Islinds  uf  thf>  Lake  of  ih 

LWootU.    A  practical  bualncM  boals  hu  been 


Kftdsed  to  the  de< 

tbe  minerals.  a«,  f- 

tloQ  of  aalt,  petrol 

memt,  gypeam,  aI^■ 

tbe  mouufaciure  of  briuk,  tcrr^oou 

and  sewer-pipe.     Silr«r,  copper,  and 

minea  are  worked  with  much  skill  umI  i»* 

ergy;  lron<^iniog  has  bcvuioteroUtl 

has  giKM)   prn«pecta;   and  it   b 

hoped  that  gold-tzdoliig  wlH  beoom* 

thfi  cstabUslted  industrivs  of  Uu>  oooftUy. 

QLiiir«x«  or  Ftrtr  Vcars:  Tob  Arroorao- 

l-'n^  in.     Introdu«tloo  fa^ 

liar  Ilk.     C3iic««t>:  Wwo*- 

bd'b  Temperuncv    PubUcatSua 

lion.  Pp.  700. 

Tub  joomals  In  ihi<  voltunlsaai 
are  psycho  logically  «  oontrmrt  to  ibr  Aafy 
Mario  Bashkirtseff.     "1  bar*  iW  darfm 
living  upon  this  varth  by  any  nruu  la 
powrr,*'  wrote  the  young  Rusaias  artlat,  nm* 
Eumed  by  fcveriah  thirst  for  faiD*.    Ti 
ty  yesrs  earlier,  a  girl  upnn  thv 
pmirie,  Ptruggling  with  aj>pir«tiuQ, 
"What  is  it — wliat  is  it   lliat   I 
0  God  ?  "    In  this  effort  to  *o— not 
be  eelebnited  al  any  cost — then*  ar« 
bid  yearninfca  for  seoMtion,  tml  «  bmlibfat' 
striving  for  extended  uscfulncaa. 

Miss  WiUaM  views  W  Ufa  b 
pliaws;  The  w«lrom«  child,  tbe  bappj 
dent,  tbe  roving  teacher,  the  tlreloM  mvtl- 
er,  (he  temperance  or^roiiixcr.  and  Utv  woaan 
in  {Hititic^  Thfie  diapi'-ps  df^Kviplitt  U 
h'  ia  tUek 
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of  pioneer  life  iuqipily  coodiliaiked.  TVn 
were  nn  fichouls  in  tills  district,  nTirtbalaa 
the  family  wsr  veil  ednoovd.  Tb«  MtCbir 
had  been  a  ftcliool-t«aob««,  aad  ««•  «d 
rend ;  thft  father  was'  a  stwitiit  of  Xatan*. 
and  trained  the  ihlldrcn  to  obasrw  lbs  vaj 
of  birds  and  butt4fr(li«-«,  thit  liaUil«  el 
pbcra,  *'  '  '^  know  tbe  vai> 

ons  bpT  J  wmi;  loan* 

ti'  ^'roMr^,  Aiid  luam  tb«ir 

tci  lines  of  cwriooa  wiM  lltmn% 

Very  nAiurally  Ibv  dsogfatcr 
later  years  "  rmrwptrttas  bi  N 
cooea."     Ucr  trlrli^li  bkbiu  sbtns  aa  asfff 
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«itfi  enthtislasin,  anr]  her  stibscqaent 
iDocs  05  teacher  in  eleven  BchooU,  end* 
u  Dean  of  Cbc  WomunV  College  at 
A&flton,  ore  vividly  given  wiib  interesting 
U'^  Itfi&fl  Will&r\i  wiu  bv  nature,  buw^T* 
\  ocitbrr  a  stodont  nor  a  teuchor.  Kontine 
UistAiitcful  to  her,  and  patient  interro- 
of  Katur©  or  life  was  foreijfn  l«  her 
lesi  dijfposUIon.  Tbe  oppurtnnitr  for 
tensive  truvcl  with  a  friend  accorded  with 
d6^1n^a,  and  twu  years  were  0p«ut  abroad 
mcjiiig  over  Europe,  S/iia,  and  Kgypt. 
lorttf  after  her  return  she  wai  invited  to 
iture  upon  licr  foreiga  ^Itoaioga,  and  «oon 
Into  public  speaking.  The  tatter  and 
half  of  the  book  ifl  devoted  to  the  or- 
lon  of  the  W.  C.  T.  U.,  temperance 
talkti,  political  ypeechos,  reports  of  conven- 
tiaiiA,  eulogicB  of  rncn  and  women,  and  dis- 
CBttfttioos  on  problems  social,  inttuslrial,  and 
It  id  to  be  regretted  that  these 
mre  too  exacting  and  tiuaultuoua 
bt  tatiefactorily  laid  to  rest.  It  may  be 
the  l&ilurc  to  give  approximate  sotu- 
tiooi  is  ounneciiMl  with  the  iDathematical 
Inability  which  troubled  Miss  AVilUrd  as  a 
teacher,  and  which  Is  very  conspicuous  in  the 
arr^ni^incnt  of  her  book.  Qcr  logical  hori- 
son  Is  indicated  by  the  following  eattmato  of 
**  one  of  the  kings  of  the  nineteenth  century  " : 
**  Meeting  the  skepticism  of  science  with  iLi 
own  '  Mnentifie  method,'  he  pnxve*  that,  if  a 
man  die,  be  shall  live  a^ain  I"  But  it  must 
be  remembered  Uial  we  arc  told,  in  the  in- 
uction  to  this  cncycIope<iic  volume,  that 
is  "*&  home  book,  wriltea  for  her  great 
ilty  circle,  to  bo  read  around  the  evening 
lamp  by  eritios  who  love  the  vriier,  and  who 
wftQi  10  leom  from  ber  experience  how  to 
lire  better  and  stronger  lives."  ThU  indul- 
gent jury  of  half  a  million  readers  will  doubt- 
Icflt  randcr  a  verdict  of  unanimous  praise,  hut 
sn  even  larger  audience  mnv  be  unexpectedly 
enteruincid  by  this  life-story,  and  find  it 
worthily  called  '*  an  object-lesson  in  Ameri- 
can living.** 


KB  SrmtjrT's  Atias.  Ry  RimARD  A, 
Pnocroft.  Londi)ii  and  Vew  York :  Long* 
man«,  lireen  k  Co.     Price,  f  l.BO. 

I2(  this  IHtle  work,  which  wiu  issued  just 

Prof.  Proctor's  death  lost  year,  the 

Uty  of  Its  author  is  strongly  evident. 

ti  9e«l   atlaso^  the  different   divisions  of 


^toodi 


the  earth  are  represented  on  different  scales 
and  often  on  different  projt'Ctirin.s,  fto  thut 
the  ideas  they  convey  as  to  the  shape  and 
relative  positions  of  the  various  land  areas 
are  far  from  correct  The  oceans  generally 
are  not  mapped  at  all,  so  uo  idea  is  given  of 
the  tracks  of  ressela  across  thcoi,  nor  of 
the  directions  from  each  other  of  different 
parts  of  their  shores.  Prof.  Proctor  baa 
avoided  these  defects  In  his  atlas  by  depict- 
ing the  whole  surface  of  the  globe  on  twelve 
maps,  each  representing  the  part  of  the  fur- 
faec  of  a  sphere  corresponding  to  one  side 
of  an  inclosed  dodecahedron.  The  rasps 
are  all  on  one  scale  and  a  uniform  projec- 
tion, and  each  occupies  a  double  octavo  pa^. 
There  are  also  two  index  maps,  which  show 
the  oonueetion  between  the  maps  of  the 
series.  A  brief  description  of  each  map  is 
given  in  (he  introduction,  and  on  the  pngrs 
between  the  maps,  usaally  left  blank.  Prof. 
Proctor  gives  the  number  and  chief  contents 
of  the  map  on  the  other  aide  of  the  leaf. 

TifB  GcoynMic  BA.«as  or  Pbotection.  By 
Simon  N.  fATrKJC,  Fli.  D.  Philadelphia : 
J.  W.  Lippincott  Company.  Pp.  \Ai. 
Price,  |X. 

Wb  have  wondered  why  some  adherent 
of  protection  did  not  get  out  a  book  of  this 
sort ;  for,  in  view  of  the  pronounced  tend- 
ency of  free-traders  to  bacc  their  creed  on 
fundamental  principles,  the  neglect  of  pro- 
tectionist:) to  do  the  same  looks  UUo  a  oon- 
feasion  Chat  proteelion  has  no  principles  on 
which  to  stand.  But  now  Prof.  Patten  has 
undertaken  to  give  hrioBy  the  reasona  for 
the  faith  that  is  in  him.  Uo  asfClta  that 
free-traders  take  as  their  ideal  a  society  in  a 
"static"  conditiuii,  while  for  a  society  in  a 
"dyoaraic"  or  progressive  stnte,  wliich  is 
the  actual  condition  of  America,  protection 
is  the  only  admL-isible  policy.  Ho  maintains 
that  a  locality  nhotild  not  bo  encouraged  to 
devote  itself  to  the  exclusive  production  of 
the  commodity  which  it  can  yield  best,  be- 
cause the  surplus  must  pay  the  cost  of  long 
transportation  to  a  market.  A  variety  of 
things  should  be  produced,  and  only  such 
quantities  of  each  as  can  be  con.-^umed  in 
the  vicinity.  Although  not  so  large  a  gross 
result  could  bo  obtained  in  thi«<  way  as  by 
devoting  the  protluctire  power  of  the  com- 
munity to  a  specialty,  the  antbor  evidently 
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bclierra  lliat  tbc  tiei  ri^ium  would  be  great* 
nr.  &Uny  uf  our  raw  materinls  come  from 
countries  wkcrc  bdiuti7  \m  irrcgul&r  and  In- 
«17t«cliv«,  ami  Prof,  ratten  Argues  that  w« 
vhuutU  niAka  ourselveia  IndcpvatiuuK  of  euch 
sourcctt  of  supply.  Ue  Bajs  that  skill  and 
capita]  employed  in  on  orderly  community 
will  generally  ouiireigb  climatic  and  other 
luuund  adruitagoa  in  an  imciriltxed  ooun- 
try.  Aj  an  ixulance  be  montiooA  the  pro- 
ducLjon  of  ea^r  in  Germany  from  beotfi  in 
eompotilion  with  iho  cane-«ugar  of  Cuba. 
AVool,  he  sari,  will  be  high  in  prico  «bil«  U 
rooudnB  the  exclusive  product  of  regions  dis* 
tant  from  the  markets,  and  can  only  bcootuc 
cheapt;r  when  farmers  in  highly  cirilized 
vommunilies  take  to  raising  Bbcflp  hi  con- 
nection with  their  agriculture.  Prof.  Patten 
malntaius  that  trade  between  merchants  of 
different  comitries  which  b  profitable  to  the 
indinduals  is  not  ncceafiarily  profitable  to 
ttie  countries.  Supposing  a  pound  of  coffee 
lu  Brazil  would  buy  three  ponnds  of  su^ar, 
while  if  talcen  to  Cuba  it  would  buy  four 
jxiuiiiU.  In  tliij  case  a  tmde  profitable  to 
di'uli'rs  would  spring  up,  and  Prof.  Pall«i 
asks  whether  such  a  oommeroo  Id  so  bone- 
ficial  that  the  loss  of  it  would  work  pcrtna' 
rent  Injury  to  both  natiomi.  TlitB,  hi»  say», 
la  A  matter  of  dispute.  There  are  many 
other  things  in  the  book  Uiat  friends  of 
free  trade  will  regard  as  malUira  of  dispute, 
which  arc  not  00  designated  by  the  author. 
The  Tolamo  Is  adapted  to  prorokc  discus- 
aion,  and  perhaps  the  more  so  because  ita 
small  size  pr*!rcnts  the  Insertion  of  fftCts  and 
flgarsa  in  support  of  the  author's  poaitiona. 

Eioirrn  Astci  l  RrrnuT  or  mr  TTjrmcD  Statics 

f^KOi-ooiCAi.  ScitTinr,  1  R8ft- 87.    By  J.  W. 

PowKLi^  Director.    Washington,    Paris  I 

and  U.     Pp.  109&. 

I»  this  report  the  dlrocior  p?vca  a  full 
description  of  the  buninesa  orj^anixation  of 
the  Sunrny,  cmnpristng  the  diflaion  of  dls- 
burwfTDonts  and  account*,  llje  division  of 
iJiufltnitionB,  the  dirision  of  library  and  doc- 
umcints.  and  the  editorial  and  miscclhuieous 
division.  During  the  year  covered  by  the  re- 
port, an  »f!]^^lo  area  of  5A,AM  square  milM 
bad  been  surveyed  during  the  field  season 
and  mapped  during  the  office  season.  Tapcv 
t'l      '  *        iV  was  pun!i<  '  "  '    •    ,        • 

I''  lM*(t4,alt|r 

SLiiti  uuii  Fcdatal  QoTcnuucuU,  aiul  Uu:  i>ur- 


reys  of  llwt  Stase  anil  of  Svm  Jar 
now  practically  compkted  Tbe  nu 
the  District  of  CVihiaabla  and  coriipioaf  ] 
uf  Virginia  and  HAr^laa^  Mas  tlftktlwt,  socll 
waa  prosecuted  in  the  Mtuibcm  Apf  IwfcUn 
region  with  a  lar^e  forc«,  aa4  »rlMrfrs 
tracts  were  snnrcyed  in  the  Wcctsm  Buta 
and  Territories,  Dorfeig  tli^  "-■•'  --'^-iajjc 
torestlgattoDs  were  c«rrif!il  r>t  i'a»- 

pelly  on  the  Arohaan  rocfcs  *>f  .^^  w  r^^^lafid. 
by  Prof.  Irving  among  the  Lrfm-bcatiog  a»l 
oopi^r-bear't ::  '  Lake  Sapctior,  by 

Pruf.  Sbaler  •  lanhct  of  tkc  JUli»> 

tic  coast,  and  by  ^.  GUUvt  od  Um  MrmdUu^ 
of  the  AppakrMwi  Mowntalna,  Mr.  WosiU 
wanl  made  a  caifful  ivmrrvy  of  Xlagafm 
Kalis,  *(»d  hiTeetJgations  In  glacial  ^vaiagf 
were  carried  on  under  Prof.  ChisnbctluL 
The  combined  inreetlgaUona  of  tiba  gfusal 
geologic  structuro,  and  of  the  eoal,  «{t,  pM^ 
etc.,  of  Montana  were  iomevbat  cnppM  liy 
the  long  illness  and  finally  by 
qucnt  resignation  of  th> 
Dr.  Ferdinand  V .  Hayd'  >  ,  -k  tfas  Ut- 

ter part  of  the  ^car  the  work  «f m  cbttM  « 
by  Dr.  Tcalc.  Other  fields  lo  whkil  voik  vit 
prosccutiMl  are  the  TellowslnneNatlottil  foA 
by  Mr.  Uague,  the  stmclural  and  mloiqf  ^ 
ology  of  Colorado  by  Mr  EmzDona,  tbc  nl* 
eanic  deposits  of  CalUumla  and  On^pa  fey 
Captain  Dutton^  th«  iron-ora  and  mmti  ka4i 
of  northern  Misftisaippi  and  LmMtsm  by 
Mr.  Johnson,  and  the  Quatcraary  JrynsilM 
of  the  eoii-ctM!  Tcca  Koetli  flarolha 

and  New  Yoi :  r.  McOm^    Um  «t«t 

affected  by  ili*'  CbarWAUm  t*rtbt«ak»  •m 
also  examined,  ami  Xr.  Bcdtar  iiia^iliinl 
bis  report  on  the  quLekailrer  dUbm  oI  i 
United  BtaU;*.  Work  in  f.Jctitu4ogy« 
carried  on  by  Prt)f  Ma-  hoait.  Or  J 

Dall,  Prof.  WohI,  and  ^  Om  of^ 

the  most  i(a|)ortaiit  e^  ■■>  rear  fas 

systomji^'  aa*  Hi**  iiim^ivctj  i 

White  a  I  of  a  groat  1 

taoeoua  auaui  in  Texas  ondA^rljing  the  ] 
hitherto  rfgardod  tiP  thr  b««e  of  Um  , 
con  CretaoeouM,  ar  udia^  la  isaay 

reapccts  wUh  the  I  1  aceooa  Jtpaslti 

of  Europe.  CHomlcal  work  wa>  carrtal  to 
by  Prof.  Clar*"  ^i'  (i.^far*!  and  ll«wa 
Gooch  and  '^ 
■'  ''-etion  \Ji  u.ifiijig  *.\(\\i  lit: 

*>fOu«  ra«ea7\^r«  vvrv  also  la 
rcAf.    Tbu  iv|N>A  of  tiN  iQrwmoc  to 
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nXeA  by  t<lmmlsirativc  rcporta  from  ibe 
;•  of  lUiiBions,  which  give  furlhcr  «ie- 
tailN  couc3craing  tlic  work  uf  tlie  year.  Thu 
rolIuwiii](  puptirs  also  aocoinp&ny  the  direcu 
or*a  report  :  Qiutcrnju7  tlUtorj  of  Mono 
Valley,  Cftliforuia,  by  Isiiwl  C.  RufiscU;  Ge- 
ology of  tlw  I*(W«eu  peak  Diatriet,  by  J.  S. 
DiUer;  Tlio  Kos*il  IiutU!r6ioi  of  FIoriMant, 
by  SanoDoI  II.  ScuUdcr;  Tho  Trenton  Lime- 
me  M  a  Source  of  Petroleum  ariU  Inflam- 
1«  Q%*  in  Ohio  and  hutinim,  by  Edward 
Ortoo ;  Tbo  (I«ograpbical  Dinlribution  of 
VomX  Plants,  by  Lester  Y.  Ward  ;  Sommary 
of  ihc  G«ology  of  tho  QnickHilror  Depnaita 
of  tb<  Padfiu  Slope,  by  George  F.  Becker ; 
and  The  OcMilogy  of  tbo  lelaod  of  Uount 
Desert,  MaiaOt  by  Natbaniel  S.  Bbaier. 


Bcricf 
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Joiuni  Hopiina  UNiTiRsnT  Sttpiw  m  Hir- 
TOliicu.  Atn  PuLiTirAL  SriRNrr..  Righth 
BftHcit.  Kditcd  by  HaaucitT  B.  Aoahb. 
BulUmorc.  Published  monthly. 
^At  fictft  subji«t  treated  tbla  year  in 
ituditM  win  Tfu  Btginninfft  0/  Ain4:ri- 
^Kationalitif,  by  Athion  W.  6n«i//,  of 
which  Chftpters  I,  II,  and  most  of  111  are 
gtven,  forming  a  double  Dumber.  (Price, 
oo«  dollar.)  The  ACOpe  of  tbi»  inquiry  com- 
priacs  the  oonstitutinunl  rclutiooA  between 
die  CoDtinental  Conf;reF!)  and  tho  colonies 
~  Sutcs  fn^m  1774  to  1789.  Chapter  II 
I  the  ouniptiKitittn  and  organizatiun,  and 
tlie  Congrv^s  of  1774,  and  the 
acti  of  the  colonies*,  while 
apier  III  gives  a  sintilar  hitttory  of  the 
on^ma  of  177fi.  A  ten-page  paper  on 
AVm£i  of  Sfl/'MftpjHirtin^  Womtft,  by 
Ctart  de  Qraffmreid^  is  iocluded  in  tho 
une  paiiiphloi. 
Pftrt  111  of  the  ctinttnt  Rories  contains 
«any  un  X<wif  Gox^fmment  in  llueont^n, 
•id  R.  Spatirr,  together  with  a  skrtch 
f  £noch  }ycti  /Vw  Ltbrari/  in  nttlti- 
'  Om  iL  Stmntr,    (Pricc^  twenty- 

DM.) 

timith  Cohiuiation  in  iht  Sou/hteeM  10 

atrd  in  Part  IV,  by  FntnJi   W,  Blachnar. 

ioe,  fifty  cents.)    Tlua  is  an  account  of 

Vorta  of  Spain,  by  military,  religion?, 

1  mcaae,  to  colonixe  and  secure  con- 

(^ifomia  nnd   the   territory  north 

h  embracee  a  i^ketch  o(  iho 

[<siao  qratem  employed  to  Ghris- 

aaaof  Upper  Onlifomla. 

A  double  number  is  devoted  to  The  Study 


of  Hittorg  in  Qtrmany  and  Fnmee,  by  Paul 
/V^J^rwy,  being  trumdalions  by  Miss  Jlenri- 
Hid  Leonard  of  two  papers  by  Prof.  FrW6- 
rioi|,  of  Ghent.  (Price,  one  dollar.)  In  tbcae 
pntH^rs  tho  melhoda  of  the  professora,  the 
courccB  that  they  prescribe,  and  erou  their 
peraonal  appearance  and  the  habile  of  the 
siudeuiA,  arc  given  in  detail,  and  in  a  fa- 
miliar and  often  amusing  style.  At  one  of 
the  lectures  in  the  University  of  Berlin, 
Prof.  Fr£d6ricq  lUiw  a  listener  uaing  an  ear- 
trumpet,  and  he  telt^  us  all  about  the  queer 
oontrivance  in  a  foot-note.  Among  the  mas- 
ters of  bistorical  teaching  whom  he  bcftrd 
lecture  En  Germany  were  Trcitschke^  Droy- 
sen,  Curtius,  Pauli,  Waitx,  and  Von  Sybel. 
Be  also  called  upon  Von  Ranke,  who  no 
longer  lectured.  In  Pand  he  heard  MM. 
Alfred  Maury,  Paul  Meyer,  Victor  Duruy. 
Monod,  and  Lavisse.  In  the  same  pamphlet 
with  thcde  papers  is  included  a  sketch  of 
Earlif  Prcshtjtcrinfwtm  in  Maryland^  by  Iter. 
J"^  WiUitan  Sfcllvain. 

Kattokal  ITkalth.  Abridped  from  Tlia 
Health  of  Kttions.  A  Ueviow  of  tho 
Works  of  Sir  Kdwin  Qiadwick,  K.C.  B. 
By  Bk!2Jauin  Ward  niCHAaiMosi,  M.  D., 
F.  R.  S.  lymdon  and  .Vew  York  :  l«ong- 
mans.  Green  it  Co.  1890.  Pp.  J30. 
Price,  II. BO. 

TfiK  demand  for  an  inexpenslTe  form  of 
Sir  Edwin  Chadwick's  writinf^  ted  to  tho 
preparation  of  this  volume.  Selectionfl  haro 
been  made  from  the  subject-matter  of  Health 
of  Nations,  omitting  explanatory  paragraphs, 
chapters  relating  to  police  regulation,  poor- 
law  administration,  and  historical  aeooimtfl 
of  sanitary  effort.  The  orwits  have  be«n 
rcarranpceil  and  well  cla^gificd  in  four  parts: 
health  in  the  dwc11in};boiiflc;  health  in  the 
school :  health  in  the  cooimunilT  ;  and  health 
in  the  future.  Und^r  the  first  head  the  con- 
aiructioD  and  economy  of  sanitary  dwellings 
is  considered,  and  the  best  mode  of  drain- 
age.  Tentilation,  warming,  and  securing  free- 
dom from  dampness.  The  Talae  of  soft 
water  is  urged,  and  roof-gnrdens  are  reoon»* 
mended  for  crowded  districts.  The  benefit 
of  healthful  homes  is  shown  in  the  establish- 
ment of  Improved  dwellings  for  working 
people  in  London,  whore  the  death-rate  has 
been  r«diiix-d  in  fwmc  laealities  from  forty- 
two  to  eighteen  per  thousand. 

The  Kaif-time  ityttan  in  education,  which 
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Ur.    Chadwick   origimitcd,    ifl   esploiood   la 

P«ri  11.     Tliia  oombifiation  of  mentiU  ftxul 

Buxiual  training  we  uro  l.*eginmog  to  recog- 

ikijce  u  ft  bettor  educational   method  thou 

m(*TQ  cultivation  of  Intollectual  faculty.    Mr. 

Ohsdwick  eial4^  as  &  result  of  trial,  '*  where 

there  bttvc  bvvD  good  approximationB  to  tha 

oper  pbyfiiologicdl  u  well  HA  psychological 

r«onditiimSf  as  in    tbc   haU-Ume  indoetrial 

tl^tolct  Acboolfl,  epidemic  diseases  have  been 

ihtfd  and  the  rata  of  mortality  reduced 

|1d  ooe  third  of  lUat  wbich  prevails  araong 

r^M  geoerol  community."     Among  tbe  more 

hnportant  subjects dijicus*cd  in  Part  HI  are: 

,  practical  remedies  for  intemperance,  health 

Lvrrtia  war,  and  the  connection  of  bankruptcy 

with  ill  health.     In  the  closing  chapters  the 

financial   outcome  of    better   sanitation   b 

»  figurod;  the  lowering  of  the  death-rate  re- 

1 0ult»  in  curtailiueut  of  funeral  eipeaset,  ear- 

I'lng  of  labor  and  reduction  of  outlay  in  po- 

pSco  and  penal  odminlatration. 

Ttio  dominant  idea  of  tlie  book  U  that 
prevention  of  disease,  poverty,  and  crime  is 
more  eoooomical  than  cure.  It  is  singularly 
free  from  dogmatic  assertion,  and  cvct^ 
practical  itiggeation  Is  founded  upon  dose 
observation  or  supported  by  careful  study  of 
statistics.  Dr.  Uichard^on  baa  performed  no 
slight  labor  in  rcDdoriug  this  work  acoeasl* 
bic ;  it  mnrupics  less  than  half  the  space  of 
Health  of  Nations,  presents  the  biograplucal 
sketch  in  a  shorter  form,  and  contains  an 
aututypo  portrait  of  the  eminent  sanitarian. 

Adtamckh  pHTSiooRArnT.  By  Joim  Tnoiui- 
TON,  M.  A.  London  and  New  Tork : 
Longmans,  Green  k  Oo.  Pp.  S42.  Price, 
$1.40. 

Tbb  soope  of  thie  volume  has  been  made 

to  conform  to  the  «y!labuA  for  the  advanced 

kttage  of  phyi«iojdrrapIiT  uf  the  Science  and 

[Art    Dt^pariment  uf  the   Museum  at  South 

LKensini^on,   London.    The  matter  that  it 

tlnclidea   fnllit  largely  in  the  field  to  which 

tb(!  name  New  Astronomy  baa  been  given. 

,  In  the   wortjs  of  the  preface :  *'  It  Is  con- 

|£erD«td  moro  with  the  physical  and  diemlcal 

iOonnitutSuQ  of    the    heavenly  Itodics   than 

irith  thidr  naot  positions  and  niovpmoui«i^ 

dIscuMiyl   hi   the    oldpr  department   of 

onomy.    This  obler  branch,  howorcr,  has 

ot  been  entirely  neglected."     Nearly  all  th« 

Qtents  of  the  book  could  be  InflloiUd  oa- 

d«r  Uie  heading  a»trouumy,  though   llicro 


are  chapters  deaBng  with  atraoapbcfle  i 

ooL-ftulc  moTeiaenta,  CcvreatrUl    mag^irt t<ii^^ 
mcasuretuenl  of  the  »urf act ,  •lct|it 

of  the  cartti,  dtciiUr  cxwliti^     .  raith, 

and  sccolar  changes  of  eUniato.  An  af^cft. 
dtJi  contains  several  ubhes,  a  BiODbsr  vt 
para^rtwplu  reUtlng  to  the  fortaailfla  •tA 
the  analytii  of  rocks,  awl  a  Ual  of  ■  imiiIim 
tlon  qacstUnuk  Fhytlograpby  fai  ihm  tUt 
of  this  iMxik  is  not  aqtilraitfkt  lo  phyrfal 
geography  as  it  la  cfUo  inktuS«d  to  Iw  ttos- 
wbere.  All  the  cbaplcrf  are  faQy  Miatialad, 
eipodally  tho^e  rvlating  to  ^wc^ni^  anil- 
sis  and  to  the  constitution  of  ihm  n& 
cx>1orcd  plate  of  «)>oelra  U  olfo  lti>«rt*4. 

HoXOCRtrn*:   OF  TMi:  rsrTTJt  .^7*.Tt  -  Ij  ii  • 
CalSfihev.     V.  .lull.--  \V"I        Tlr-    I'.. 
ZOIC  i''l:DiiES  nr  N<-f:ni  Aut>:t<  «       Uriii^^ 
Braojia  Nr:w  Mfcuttr.      W.i)»|iin^ijn. 
840.     Platvd,  b%. 

Tnx  matter  of  this  n:"TiucTmpb  to  i 
ranged  with  the  dMigti  -f  r-  prr  Mtiticr  i^ 
progresi  of  flah-Ufoln  Kor^L  .\r:i-:i;a  lU' 
the  golden  age  of  the  flah  triU*.  u*  ilt^t^r^iitti 
by  the  large  amount  of  maun^i  tint  1%* 
come  into  the  anthor'a  bands^  U*  baa  voim- 
takf^n  to  jjive  referenrw  to  af!  nntLcM  of «» 
ol  '4,aadtes 

(III  jj^Tsrassf  lU 

the  new  forms  ibu  be  ttaa  mec  wilh.  TW 
new  material  described  baa  aa  fan^orttsl 
bearing  upon  some  gennai  qnafliSoM  m  It 
the  origin  and  drvelopmsni  of  ftdi-SIV  m 
the  earth  which  arv  referred  feo  aa  iWf  cams 
up  in  the  chronological  imaftBiMA  of  A* 
dcscript^nii.  The  1Uh«M  ayv  ifipoiawJ  la 
the  order  of  '  '  -xm^  b^^ 

niug  with  tli>  rm  ttB^Hit 

the  top  of  tbv  (    .J  M  aeuCTEa^offDO  ISntka 
fl?hr^fl  from  tin-  ct.imtrj  hatv  rew 
der  the  auihor^s  obterratifm. 


at  Ibe  tcMlk  »>  J 
WaH  tpdbsrf^ 


The  subject  taken  by  tha  pt^aMmi,  tm- 
Ur  y.  Ward,  tat  hU  addrcMS  at 
niveraary  meeting  of  the  Biological 
of  WaslUngton,  was  7VW  C^m\ 
JSWuMon.     In  opanlnf,  Mr.  WaH 
tttr  r  In  rapmi  to 

w '.  r^na  uf  otnasore  t)Ml  Una 

or  cvor  baa  lived  osnoag  thr  dirvct  siiiiaiiirt 
of  the  human  apodasL  TV  ctmmt  of  btelng^ 
mnliitloti  has  l»etn  raibw  Itkr  iJm 
growth  of  a  lr«A  *b4  Hr.  VTanl  va 
tome  of  ibo  lawv  In  aoeovtenv  wlMi 
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hU  dcYclopmeDt  takes  place     Tbc  6rst  U 

he  cKtiaeiUiii  of  trunk  lines  of  descent,  hj 

jrtue  of  wbleb  a  trunk  Acnds  up  a  bnnch 

I  \s  cAjiabIt?  of  Kiglier  progress  than  the 

t  liKlf,  ttiid  Ui  liiuo  tV)me8  to  be  rcgnrd- 

•9  the  trunk.     Tliia  hi  turn  8«ud»  up  a 

-cb  bj  which  it  i^  orcrtopped  and  super- 

iMNletl  u  the  trunk  of  the  evtir-brauching  ^y^- 

tCBL     Anollter  Uw  is  that  of  pcratstence  of 

nnsptfciftlixed  types,  instances  of  which  arc 

ho  poTvlstcnce  of  low  forms  of  ftrticulatcs. 

DoUaskfl,  utd   reptiles   with  the   dominant 

^p«B  of  aniinali^  while  the  higher  forms  of 

heac  order?  have  been  ciiingwished  by  com- 

nllina  with  those  doiutnant  types.     Tum- 

U>  Ui«   Ti'gctablo   kiugilom,  Mr.   Ward 

by  what  dirps  development  haa 

tia  lliie  Acid  from  its  earlio^t  be- 

ogs  in  cryptogumic  life  to  ii8  htght-st 

laloat  expred«i»n   tn  the  gamopttalotui 

Bcotyl«don.      He  then  oousidcrs  the  in6u- 

nct  in  the  modiftcation  of  stnicture  exerted 

r  vxtntiioniml  causes — Le.,  euch  as  produce 

'characters  that  are  of  only  Indirect  use  to 

the  organistn.     The  doctrine  of  natural  Be- 

l^qtion  has  been  severely  crlticiAed  of  late 

jeiri,  aod  the  best  way  of  defending  it,  Mr. 

Wsnl  beU«ve«,  I0  to  lake  tlie  ground  that 

dtous  Tariation  goes  on  at  all  timeSf  in 

Hany  direciione,  and  to  great  lengtha,  with- 

ut  any  perceptible  change  in  the  degree  of 

aptalinn  wliich  the  varying  forms  have  to 

r  cnvircjnmcnt.    No  beneficial  effect  nc«d 

i  autil  wclUformed  variotics  liavc  been 

Among  extra-normal  lufluencca 

letable   kiogdoni    are   ^liowy  and 

Buffers,    and   bright-colored    and 

Qt-flarored  fruita.    Another  ini^tortant 

lalliMQCV  of  this  olaai  oompriaea  tlie  cauaea 

wh)^  in  many  casM  make  one  sex  differ  so 

widely  from  the  other. 

An  a(ldrc««  was  given  by  Dr.  Synm  P. 
^aixltd^  Stat*  Ik)taniat  of  New  Jersey,  be- 
toro  ilie  New  Jcnej  Board  of  Agriculture 
UaI  winter  on  the  lubjcct  of  T^tuto,  SmtttSj 
BtgoUf  and  hoU,  in  which  he  described  some 
of  thr  r1i?*>a<<^  that  aerioualy  affect  field- 
crop**,  s  anil  fruit,  and  naroed  rem- 
#diea  proved  eucccsaful  in  com- 
teUfli;  them.  Tim  paper  comes  to  us  in 
pamffclilat  form.  Tl  is  free  from  botanical 
(edmialitiei^  and  bcnoe  can  be  understood 
and  ned  by  an^  totolll^cnt  farmer.  A  Hat 
of  thtt  ftmgl  root  injurioOB  to  New  Jeracj 


fiarm-cropB  is  appended,  together  with  four 
platoa  in  which  many  of  them  are  6gured. 

Pan  VII  of  Vulmno  I  of  the  Aroonte^ 
of  Ou  American  Socirty  oj'  \<U«ralij^  con- 
tains a  liet  of  meuibfra,  with  their  proft^- 
(«ional  poi^itiona  and  addresses,  and  n  reo^rd 
of  the  eighth  meeting  of  the  aocicty,  held  in 
New  York,  December  27  and  '28,  1 889.  Tlift 
preaident,  Prof.  Goodalc,  of  Uarrard,  took 
Science  in  the  Schools  as  the  atibjcot  of  his 
address,  and  suggested  aa  a  means  of  b» 
curing  genuine  science  study  in  the  lower 
achools  the  preparation  of  a  book  on  phya 
leal  geography,  the  pari  relating  to  each  1 
tributary  science  to  he  made  by  a  miiKtor  of 
tbc  gcicnce,  and  the  whole  to  be  co-ordinated 
by  a  master  in  pedagogics,  An  oiiiUnu  uf  lab- 
oratory work  in  each  of  the  sdcoceif  should 
bo  included,  someone  of  which  ehould  be  so*  j 
leiied  by  tbc  teacher  for  hid  pupils  to  become 
practically  acquainted  with.  Since  the  laat 
tiiccciug  of  the  society,  tbc  addition  of  sd- 
eace  to  the  rL-(]Uircmont«  for  admiMion  to 
oolk^ge,  and  to  the  general  coarse  of  study 
tn  common  achoola,  has  been  urged  in  tho 
name  of  the  society  by  Prof,  William  N.  Bioe 
and  other  mombers  before  various  educa^ 
tranal  associations.  The  offioent  elected  for 
the  present  year  include  Prof.  H.  Newell 
Martin,  preeident,  and  Prof.  Henry  IL  Don- 
aldson, of  Clark  University,  secretary. 

A  detailed  examination  of  The  Marine 
ClimaU  of  th$  Southern  CalifimUa  CoaM 
ami  ila  RHations  to  PhthiM  has  been  pub> 
Ijfihed  in  a  pamphlet  by  P.  C.  liffnonJino^ 
II.  D.,  of  San  Diego.  In  pOAsing  from  tho 
ialands  off  the  oooet  to  the  mouniains  and  , 
down  into  the  desert  beyond,  the  author  dis*  ' 
tlnguishes  six  varieties  of  climate  that  are 
met  with.  Three  of  those  have  more  or  leas 
of  s  marine  character,  while  the  others  are 
land  climates,  but  none  of  them  can  be  called 
moist  Dr.  Rcmondino  tells  what  are  the 
prevailing  temperaturcji,  quantities  of  air- 
moistnre,  character  of  the  seasons,  weather, 
etc.,  in  different  parts  of  the  region  he  d^ 
scribes,  and  bears  confident  testimony  as  to 
the  benefits  that  consumptive  patients  may 
expect  from  the  dry  and  equable  air  of  the 
coa9t.  or  the  foot-hills,  or  tlie  oiountaina  of 
southern  California. 

Bulletin  No.  22  of  the  Department  of 
Agriculture  consists  of  Hrports  of  Oftarrvo* 
fionj  and  Fxpei-imenla  in  the  JFVarficd/  W^erJI.! 


TES  FOFXTLAR  SCIEWCM  JT^^T  ^ 


,fcy«i 


I'luiirti,  bf  la»>iw  Piiiiiy;  tad  m^am^ 

U  ao*  p  <biihn  J  •>  a  pMif  Mil,  aaJ  la  mihty 
MOiplid  vtibftUMryar^bevrvlM  ftteu 
ftf  W  tb«  sli«nlM«7  of  ■— ^pMna.    tt  «•»> 

la  •  (Mip^r  ott  7^  ftAf  Semiimt 

|»|iMd  hifont  Um  Flutr  <  rricniul  CHb, 

/>.  O.  ^hiUim  Ma^  togMhar  tfai  mi- 

^  4«nM  tending  la  cImw  Uwt  (be  pragtoliart 

of  ttwi  UrM  lltm  v<rrv  of  ^  blondu  typo,  and 

aMno  lu   AM\m   fprm  northweBtcm    AfrioL 

prof.  Uurrfji  Jiuirow,  Jr.,  repUM  Lo  (hli  in 

of  aomtt  of  ibe  gnTurid*  tbftt  Dr.  UHinton  liad 
taWc*n.     Tbn  tvo  m«*j»  mo  publUihed  In  o 

^  I»ai»plilot  lf)g(Hb**r 

A  Ul»la  of  Poison*  and  their  jinfulcdet 
li«a  brtm  ImiiM  by  Ttiu  Ktttlonal  Druggiat 
(t)rii^ft)<'t  I^ibllxlilnK  Company,  8t  Loiila).  It 
U  printixt  oti  on«  aMo  of  n  ahevt  of  atroog  otft- 
nila  pap«tr,  and  Ita  diroctiona  arc  brief  wi 
cloar.  tt  fruiild  b«  anmowhat  mor«  lUMfal 
to  unacluuttfkt  pctsonn  tf  it  Htntud  tbnt  ao- 
llliirn   mill    maffnaaluin    aulplmtca   ara  also 

|>liiujwn  n>a|Htotlfaly  aa  (Hant>«r'a  and  EfNWiu 

'^•nltH,  and  If  It  aruldod  auoh  words  M  eiiioto< 

^eathartiir. 

7%0  lUpOri  ^fHkt  Oommlxnontr*  nf  HHt 

TAaiW  RnrnMHon  al  JVtajj^trvr,  for  October, 
iHMg.to  KciiU-mbor.  I89»,rccorda  tlic  doinga 
of  Ilia  commlMloQ  during;  th#  year  dcal|^ 
nutml,  and  Oif<lr  moniniuf^ndatiotta  for  future 

jwork.    0.  K    Oilburt'n  lliittorr  of  Iho  Kl- 
Rircfr,  nofiocd  In  the  July  number  of 
'  'Inc,   Im  pnbllibed  In  tb«    oan  • 
I  Ttiffi  noniinlaalnonrs  liarii  lasu.  . 

^  I'M  0\xnvt  o^ntAlaing  vo^i^vffioioa 

1'  .  and  a  map  of  lb«  vMlilljr  of  ftbo 

StndMits  of  pollUmI  acknoo  now  h«f<e 
on  Dfportualty  lo  oonpOT  m  twUtfOB  «f 


1b    At 


»/r»- 


1 


mi   SDiate, 
Thar  tUDtoiaadft 
of  klalory  aaa4  ilMTTlprtM,  < 
penlhiuiu  of  tlie  KalrlMna, 
oontainrd  in  Ibr  paraphkC 

The  Srh^  At^f^m  oT  ISnt  (7.  J,  Vail' 
tforfA,  of  FhiUipo  Exelv  Aoidmy.  ii  M- 
tended  to  pmtnt  ftlhofiMglh  and  |iacilal 
tf«aUM!ikt  of  the  prtedplei  of  alaaility  al 
gebn.  It  oorrr*  rafltdoM  giai^d  Ut  «A- 
nilwloQ  to  aaj  Ani«Tiaaa  osflc^;  aal  U 
and  tha  author'a  oolkipe  «lfjtlifm  «v  mmfk 
to  ocxnifiy  tlw  time  ^Tra  to  lb*  wii>A  li 
our  be^t  4choo1«  ami  cK>]tr|;v«.  Tb«  |«flb- 
toraa  are  earefttily  F^mdod.  moady  acw»  hS 
oUhar  original  or  aelvdod  frooi  mciBt  n- 
antioHtinn  pap^m.  Tb«  tsarlr  ekaptan  arv 
quite  full ;  «ud  Uir  totrmlnctor7c6apl<rF*' 
aontt  a  frfv  dUouMion  of  tho  pdMp^ 
Willi    - 

ou^ht 
!>' 
4n  Ihf  I  I 

<i«t«r|,  I*  a  I 

npa  nf  Ai^*i- 

but  that  little,  « I 
of  tt,  of  aucb  a  cbanici'. t  «»  w  ouM  n^^ 
thia  lia  did  not  wrlta  aawv,  aad  tu  ^ha  Ua 
*  irttoh  da«ir  antkaOL  TW 
.  a^L!;w'o  (iMt  aha  ^vp 
ii<uw  ariOHk  fi  aiiTiadmailn  itl  faiwTt  *^ 
oartatnly  atthody  tbA  aanffoac^  ova  I 
aad  iMi  «ti*l  be  boemad  It 
la  atyW  iWy  am  i^  tW  v«rr  I 
Boom  wT 


tudcsit  begtaalBg 

n?rd. 

.''  Aanya  vrtfia 
iijnpbny,  Eac&- 
'  tbe  fnvaavsit- 

ot  paiOr 
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«i«  OB  mM  MOJecU  tm  Tbo  Tvar  of  Pe»th 
*ud  Dying.  A  Lark.*8  Fligb%  The  Importauoo 
ft  Miui  lo  Qiuuk;!/,  Books  ftuU  U&nleti0, 

eriwt  of  pliUowiphii-ttl  papers  ha^  bocn 
k  to  the  publicaliond  of  tlic  CmTcrdiiy 
P«Qn<>vlTuila,  uoder  the  editorship  of 
uttt.  PulUfrtun  and  Cftitcll.  The  first  Dun>- 
rr  uf  the  •ori<?8  i»  >  tbick  puinphlct  b; 
art  PuiUrloTk^  entitled  On 
ntUy.  In  the  first  part  of 
%y  the  nulhur  cniiujorfttes  and  dc- 
I  ftt  len^ti  ^evi-ii  kiiid^  of  aamoucss,  uid 
tbm  pTtKcedB  to  diticutM  the  uunejicMea  of 
the  Mftl  ftcli  He  states  th:it  "  men  use  the 
word  idenlUy  tu  mark  certain  kindB  of  8&mo- 
n— '-  lo  wliich  there  ia  little  or  no  ooosdous- 
DOM  of  duality."  A  second  diviKina  of  the 
p«p«r  b  «  critical  presentation  of  the  ways 
to  which  various  philosophers  bare  dealt 
whh  aameneai. 

An  assay  on  Maimonidm^  giving  an  ac 
<0UOl  of  bin  phili>t>ophy,  h%A  Imh'u  publldbcd 
b^  Babbi  /xwu  GrotvfTutnn^  D.  D.  (Putnam, 
20  ocuts).  In  a  ruugli  clancitication  Dr. 
Orossmann  would  put  Maimonideii  with  phi- 
losophers of  reU^<m,  since  hv  devoted  spe- 
ebl  attention  to  tbo  rvlation  between  uicto* 
phyidtt  and  Jewish  theology.  While  cred- 
Ittog  Maimonidcs  with  great  philosophical 
laaigbt,  Dr.  Grotteiniann  is  ool  blind  to  his 
limitations,  and  points  out  several  errors 
which  hampered  biiu  in  cormuon  with  his 
ontemporuri^.-^. 

An  auioliiujrraphy  nf  rare  Intcreflt  iP  pre- 
iu   Th(  Ujt  of  Ocor^e  II.   Stuart, 
by   himaclf,  aud  edited,  at  hiiii  ro- 
«t,  by  Prof.    /ZoArrf  JiUit   Thotnjtton^  of 
J  University  of  Peuniylviinia.    Mr.  Stii«rl*8 
ff«  was  sastK-iated  with  some  of  the  most 
itiag  events  of  our  recent  history.     As 
editor  charneterizea  hi«  curoor,  it  **ex- 
uidt    tiirough   a   njeoiitmblv    hntf-century 
'  our  rrttiiiirvV  history,  atul  touches  more 
W'  '|>on  all  the  grvut  relitjious 

nd  pii  ;ic  uiovomenta  of  thul   time, 

JhUe  tu'  Jias  not  taken  any  pari  iu  jxiliiieal 
fe  or  vongbt  any  eminence  in  that  field,  he 
has  been  brought  into  contact  with  many  of 
'  public  men,  from  the  anti-slavery  group 
half  a  ceotuiy  ago,  to  Lincoln,   Gmnl, 
pd  the  national  leaders  of  our  own  time. 
.  On  the  other  hand,  Lo  bafi  occupied  al- 
;  a  oniquc  position  in  our  ecclesiastical 


life,  a»  representing  thnt  spirit  of  unity  which 
has  been  awakened  iu  the  AmericauciiuniheA 
during  and  since  the  war."  Mr.  Stuart  was 
iKirn  in  County  Down,  Ireland,  and  eame  to 
the  United  Slates  in  1831,  when  about  fif. 
teen  or  sixteen  years  old.  In  ld3t)  be  beard 
one  of  Mr.  Goiigh's  temperance  addrcSiStiS,  , 
and  from  that  moment  became  un  upholder 
of  OTory  measure  for  temperance.  Ho  was 
among  the  first  to  join  the  anti-slavery 
movement.  When  the  question  of  ihe  union 
of  Presbyterian  eburcboe  came  up,  he  did 
bis  best  to  advance  it.  lie  was  instrumental 
in  introducing  the  Toung  Ueo^s  Cbri^iian 
Association  into  the  United  i^tales  and  in 
extending  its  organization.  £arly  Id  the 
civil  war  ho  saw  a  plaoo  in  the  matter  of 
cnre  for  tlie  condition  of  the  soldicn  which 
the  Sauitary  Commission,  admirable  as  its 
orKAntzAtion  was;,  could  not  wholly  fill,  and 
called  the  Young  Men^a  Cliristian  Associa- 
lion  to  the  institution  of  the  Christian  Com- 
mission,  and  became  its  premdeot.  In  this 
position  be  was  brought  into  relations  with 
the  officers  of  the  Oovemment  and  the  army 
and  with  the  soldiers.  When  General  (2  rant 
was  chosen  President,  Mr.  Stuart  was  given 
the  first  invitation  to  be  Secretary  of  tbo 
Trcaanry.  Tbo  condition  of  his  health  pre- 
vented his  accepting  the  office,  but  he  wa« 
one  of  President  Grant's  mo«t  inisted  coon- 
solors,  and  assisted  him  in  \m  effurts  to 
hare  tlie  Indians  dealt  honestly  with.  He 
died  in  March,  181W.  Ilis  autobiography, 
besides  delineating;  himself,  is  a  picture  of 
the  tbnea  in  which  he  lived,  and  derlrei  < 
further  interest  from  incidental  notioee  of 
men  eminent  in  the  State,  the  Church, 
and  philanthropy  with  whom  he  had  rela- 
tions. 

A  number  of  articles  and  addresses  have 
been  published  by  Prof.  Cftarfai  S.  Mack, 
M.  D.,  in  a  small  volume  under  the  title  PhU 
lo»ophy  in  Ifomceopath*/  {Chicago?  Gmss  & 
Dclbridge).  The  purpose  of  the  book  U  to 
furnish  students  of  homueopatfay  and  the 
general  public  with  arguments  on  which  lo 
Te^fk  belief  in  boma>opathic  treatment.  One 
of  the  diapters  is  sn  address  to  aomc  sto- 
denta  iu  an  allopathic  medico]  oollegeit  in 
which  a  IiRt  of  questions  submitted  by  ihe 
Btudents  are  answered.  An  appendix  con- 
tains an  essay  on  the  traatment  of  erimlnsda, 
and  a  discusalon  of  an  article  by  one  De 


Ii  «M  pMybmA  la 

pftelad  kn  •  mu  ^mmph^  with  flcxBik 

dMk«ot9t%{n.  D.  C.  Oodgvi,  40 oMtt).    ft 

formi  thi*  flr»i  numljrr  fif  %  Mtnnf  to  btfCiVUd 
Fftct  fttnl  TUrxitry  Pftpcn.  Dr.  Ilamblctoo 
mftlntalfui  tljAt  ootumnpllon  ii  prodiUBd  bf 
Cftcui(«  thftt  check  frttfi  rcaplnulOD  ao4  by 
da*t7  ftlr,  nn'i  (li"  flmi  ftim  of  bit  imtmeoi 
U  to  neonrr  tb«  biMdiiQg  0/  s  fall  Mipply 
of  pore  *lr. 

O'wti  ToUtoC*  Krmitrr  Axuila,  ina^ 
Ut«l  ti/  IkiOftfTrln  R.  Tuok^r  uwi  publlab«d 
bjr  htm  Iti  lloAion,  |«  •  111017  of  ■  mmn^i  to* 
h«ni«al  ptitslon  for  hU  o<rn  wife,  uul  hb 
oonMqucnt  jeaIout;r.  TbrM  foclUigs  becont 
uimfovitrnfttilo  i]|fon  luAring  Uio  pt-rformanoe 
of  tli0  niuMic  wliich  icfvcw  tbe  niory  Ito  title, 
KQtl  OTcnli  follijwiiii;  this  Incident  prompt 
the  sufTarrr  to  Diunler.  Tiio  «utliiit*fi  IntcD- 
Uon,  lliough  lib  method  ma^  Un  mlHUiki'n,  ii 
to  U'urh  II  iftlutinr  moral  Irosun. 

The  KrW  Annuel  liepori  of  the  Atfri- 
mUtural  Ht^rtmmt  Sintion  a/  (hmtit  (hti- 
rutin  (xivi^nt  tlin  rl^ht  innnUiii  from  April 
0,  1HH8,  to  iho  Olid  of  the  year.  Tlie  re- 
port! of  the  illrocior  und  other  offiocra  relate 
moMtly  to  (lii«  biuifioM  of  orf^anlmtion.  In 
tmnnmittinf;  the  report  to  llie  Governor  of 
Npw  York,  Pmf.  C.  K,  Artamii,  PrcaJdcnt  of 
Comnil  ruivernlty,  iitalMi  thai,  in  organising 
i\w  Atullon,  the  (niHtooM  of  ihn  unlviirfiity 
nvniU'd  thcmw'lTei  In  every  pmctimljie  way 
of  the  Urifit  riMoiircH'ii  already  torndiig  a 
purl  of  tho  ('oli4-(((.t  of  Agriculture.  Tli» 
coiiiptt-U'nrnit  of  thi*  ontSt  decided  tbe  trofw 
|JH*»  to  ii«e  the  eipendituro  for  btiildlngu 
prnvldcd  for  by  tbe  Uatcb  Act  In  creotlni^  a 
building  for  the  careful  itudy  of  noxious  ln< 
apcta.  ApjHmded  to  thn  mport  aro  tlio  four 
Rul1etin\  widcb  were  alM  Iwiicd  »eparat«ly 
thiritti;  the  year.     Tha  chief  topic*  treated 


IiUcvtutj  of  K'*j. 
tnif  <^tm  for  F" 
thMn  pAperM  are  iliu«ir*t<si 
t'riil.r    ihe    tUI.»    of    Jl 
'■  .T   II   Uppintxtii  Comi>4fiy  pa) 

.:.c4l  uf  tDomoriaia^  Date*,  wlili  » 


Aa  iMft  f— g  urtBhi.ky 

A^*     ^     liliij  te 
a  cftMri.  ttl  lb*  cteri  U 
kndnd  iqavaatOk*  tat  «Mi 
tqtm  ia  fitlAiri    latti  ftw* 

mpacnaafy  Is  vwftSa  la  vair  aa4 
pcwa;  Ib  poftksa,  todU  and  ntt^i  ■■  Blis 
la  Qunnn!,  MrfMM^  aad  art; 
cvaait}  mU  daatlML  MkrcM 
RfiffCMBtad  bj  dMea  of  solar.  W^m  tW 
date  of  my  frtvoc  la  to  fa*  tiad,  U  laaoMd 
b7  flOla^  tn  tkf  afoara  ata»d>nf  Ht  (br 
5«ar«  Iba  toMhWoB  «orf««p«idii«  witb  te 
cteacla' if  Ibe  crranl,  vttb  the  «alor  or  c 
oofTeMywwiinj  wita  ftae  ooastry  ar  * 
to  wHMi  th«  vfttM  nhf.  To  tlM  dm*k 
wl;'  'v«a  M  ■ptrhiiifci  of  vbal  ag 

be  t9  an  appended,  itikarfjlf  i 

^ronological  tabW  of  Ilia  crvata  nqvaaartat, 
and  reading  Mcooau  af  tbe  a^Aa  ««<CBli  if 
oonildaralilo  futlneai^  Tb«  plan  b  capafab 
of  Indofinite  modifloatloo  asd  < 
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Tke   Wftter-Snpplf  af   Hettplds. — The 

dty  of  Memphis,  Tcun.,  now  posaetsM  ■ 
comploto  supply  of  puro  wuior,  wliiob  foroM 
itHclf  through  arWsiau  welid  fnjtu  a  depUl 
of  about  four  buudroii  fcul  In-low  the  sur- 
fncG.  The  artCiii&n  »ourcc  vuma  diiworcrvil  in 
1«87  by  Mp.  R.  C.  Graves,  of  the  I co  Com- 
pany, who,  Beokhig  water  suitable  for  tho 
manufacturo  of  ioe,  made  borings  to  the 
depth  of  three  hundred  and  dfty-four  feet. 
There  be  struck  water,  wluuh  at  oocc  rose 
to  the  Burf  ace  and  spouted  up  iu  a  gushing 
fouQiaia.  This  aourcc  baa  Biuoe  been  util- 
ized in  numerooti  private  welb  of  botelH  and 
manufacturing  e&tablishmentd  and  iu  the 
public  supply  of  tho  dty.  It  Uea  in  a  Htiu- 
tum  of  **  water-bearing  sund,"  nearly  eight 
hundred  feet  thick,  which  id  readied  after 
boring  through  tlie  one  huudn*d  unil  forty- 
five  foot  of  hard,  imponrioiu  clay  that  forma 
the  "  bed-rock  "  of  the  rcp'on,  and  funusbeft 
a  permanent  bottom  to  tbv  MiHeis^ippi  River. 
Above  this  is  a  stratum  of  prarel  twenty 
feet  thick,  topped  by  the  bluff  formation 
of  loeM  that  constitutes  the  surface  of  the 
rt^'on  and  gives  character  to  it  Tliuse 
formations  extend  a  oonnidcrable  disttnea 
to  the  eastward,  and  there  outcrop  one 
after  the  other— the  water-bearing  Band, 
which  ifl  sandwiched  between  the  clny  already 
mentioned  and  another  clay  below  it,  being 
ropreseDted  by  a  tract  twenty  miles  acrou 
and  of  indefinite  length,  which  may  be  seen 
in  Fayette  and  other  counties  along  its  line 
down  into  MIs9i!»sippL  This  rc^flon,  on 
which  is  gathered  the  water  tlist  percolates 
to  the  wellfl  of  Memphis,  ia,  in  its  general 
surface,  about  threo  hundi-ed  feet  above  high 
water  of  the  Mississippi  In  Mar,  1689, 
there  were  fifly-ticren  bored  wells  in  Mem- 
phis, 6vo  of  which  only  reached  the  water- 
bearing sand,  while  the  others  went  down  to 
depths  of  from  three  hundred  anil  fifty  to  four 
hundred  feet  and  more.  They  ore  iticluded 
wltliin  an  area  three  miles  long  aud  one 
mile  wide.  The  average  depth  of  the  tliirty- 
two  wells  through  which  tho  water-supply  la 


faiU^   Md    vaOtd  villi   hAk, 

•M  d^  MTwif-dU  Htfi  bdov  Ik*  vppcr 
IMI  a<  srtciln  flov,  f)ra«  tb*  *  Vfl  cJhtt» 
bcr^oT  ttelMMliBvyik  «bf  «itar  k 
ffoMwtwt,  Ubpuapvi  Itar  JhiiftKiuu  crcr 
Ifci  litf .  Tkt  dunotvr  ol  Um  wiur  k 
•bowa  by  lb*  noA  carttttl  i«tt  u»  be  of  tb* 


icksc*  lo  Uirt«— Tb«  pftper  of  bmM 
0(rscf«l  ioUrrvtl  la  (b«  PrOOMiUo^  of  tb» 
loVAAoaaexny  vl  Sckooc*  for  1S97,  IS»8, 
And  11109,  b  the  annual  addrcM  ^ 
I'Natdvnt  Q»rbftrt  f>«bom.  it  rv^ 
hi«  boM  Moontplkbnl  In  Iowa  in  the  rati. 
ou«  fieidi  of  tdouov,  aod  ^vet  a  forccaAt  of 
th«  diraotton«  In  which  work  In  th«  future 
ma;  bo  oofiducC4x)  wUh  mmt  bmaodUto  ad- 
▼aniai^o.  The  ftnit  low  Ai-adomy  of  Boknoci; 
which  exkkd  froni  I87ft  Ui  18d4,  wu  the 
aotni  of  cDcctiniging  luvoiiti^ation  In  manj" 
pnrU  of  ibo  8i«(«,  unil  ii«turc(l  tbr  publio»> 
tioo  of  I  number  of  rtluabic  papori.  The 
prOMOt  Acadoruj,  of  which  R.  Ellsworth  Call 
U  Meretarj  and  Crciururcr,  was  organiztHl  lu 
18B7.  Boaidcii  thU  hodj,  the  Iowa  Aaneni- 
h\j  of  Uio  AgBwlz  ABaorlatlon,  tbu  Sut« 
ll^Miltnral  and  Horticultural  Sooietloa, 
AgrinilliirmI  College  nud  Weather  Scrrioo 
arc  rncdliirni)  for  •rii*ntifir'  pnbticatino  crn 
IMhiMU    «;  rcppcofire 

•pb«ro«.  Am  >  ^M^<'»  fur- 

thorod  by  the  ttnri-up^irt  Awidomy  of  Science*. 
Ifoflh  hti»  bc«D  done  by  the  j^ln^cid  Bur- 
voja  and  by  individual  naturalint*  from  1819 
Continued  gt'olngtcal  Bludtca  and  th« 
veloptnent  of  tbo  weather  tvrrlco  ar«  to* 
«ted  ni  the  leading  line*  on  which  future 
•cicntlflc  work  raaf  bo  proncctited.  The 
proocoitlngii  of  tho  throo  ^eani  oovorod  bj 
(ho  Totumo  contain  mwj  oxovtlcoi  fpodat 
ftpem. 

r»f«   of  SJijc. — The  »Iag»  prtNluct^d  In 

Ininmnking  vary  In   cy>nipoiitiion  iwtifinUng 

fu  the  urv  tlmt  U  unod,  but  aro  all  alike  lu 

-Ibat  thctr  oiilcf  couMtltuentu  ai«  «ilU-a,  Ilmc, 

I  niiimlnjL     From  th«  ehorolsl'*  point  ef 

thoy  nrw  ft  ■  *    '    •  •  Ktawt  and 

'  in  no  fur  nr-  ■  when  rnj** 

Bj  cooled  Uwy  axe  'i^i  tu  Uv  i-  ;  iccoj.  The 


tioo  of  bfiAo  0 

cMdo^of  H  taioi 

OMd  ia  pBVtti^     Tbe 

fMVof  fbM  bloQfas  k  ■»  . 

mt;  baft  tbk  b  ribrteiod.   «■ 

cka^a^  Mff aec  k  mlh/tabmi  b?  iwfH^  Kka 

iMbk  viib  a  mauh  acoaad  Ibo  ^«fr. 

«ii0e  Arj  an  bcobcB  by  •  afaarp  Ub«. 


vlAll 


(bosli^  vbs 
tjr  for  Airtkai 

into  a  oocunto  af  ivaarbabk 

which  k  ooo  of  Cbw  bort  pa' 

cfUacka.    The  akg,  hfofan  by  iM<ftkrry; 

U  Largelf  naed  in  Ca^fkad  fnr  nMA^DaAH^-, 

for  iht4  purpose,  ibe  Bat«rvl 

tahi  aboat  vptal  pro^octuao  of  1 

liEca  and  eerco  or  €i$ki  per  oast  al 

**  Slag-wool,'*  or  **  tlbcUa   ooUaa^"  k  ab- 

tain«d  b;  mmin£  a  jot  of  Heaa  er  ai  M^ 

jet  ttpon  the  otroui  of  nMhat  akf  ■«  it 

kouM  from  ih<t  funtacc     Bj  thk  ibo  dl^f 

k  dlspomod  or  brebco  np   loto   BuuBdki 

Kmall,  boad^Uko  pattkle«i  mdi  of  «bkb»  m 

it  flies  twitr,  eanic*  bchiod   U  a  ddlolt 

thread  of  finely  drawn  or**  fpua**ataK.  Tbb 

iinbaiaiin  ' -nl  rabnido  prvpcrtka  b 

kextren  d  aliw1ttta|y  jro  |»oof  ik^ 

a  noift-conuiietor  ot  beat  aiMl  mm 

BO  porous  thai  It  wlU  ubaorii  latg* 

of  water,  and  rea«1  'h# 

coQHidcrable  ttnir  {^ropertj  b 

jKirtftiit  In  til'  vukMao*  ■•  a 

proofing  mat' '  tiaa  mt/Um  k 

into  a  burning  bntldiDg,  H  k  htU  by  Ibo 

Blflg.wool  u  by  a  raji  ifpooge.  aad  wfll 

xtenni  flafflclent  In  ittdf  to  eulocnkh 

ilamoB,  or  at  ka«l  ft 

90.    It  k  bUo  an 

orty,  In  con|ancU<>'  i-^-oi  p«*«*<y» 

srentA  to  nmdor  U  appQoaM*  Car 

ni.  '  <•»&.      Sla^  tyinmita  ar*  |s» 

pni<  .   Bt  BffTcral   faeioHaa  on  ife 

oontinant  of  Europe.     IV  mak»  Umoi,  A« 

ila^taand,  dried,  U  rr^'OU  i  S&c.  mind  wiib 

e1ak«^  Uuio,  and  ml  the  i 

hiUinat'*!^'  •i-*"'-''    i  •  *-<!•*  ^ 

•pedal 

ItghCOT  tiuiii    i  "ci  ^ 

10  Bft,  ami  U  rluT  : 

fi»ur  ia  Gcmuuiy,  titii'ijiij  t;  u  u-i,  pc 
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In  %\\  rwpooW  «a  Portland  ocmenl. 

T    kind    of  *ilug — the    Thomas,    or 

-,"  pruduocd  la  making  steel — U 

for   Ha  I'ichuess  In  phosphoric 

rut  id  ooiiiiiig  into  use  aa  a  fortUlzing 

t_  -      ul.      The  demand  for  U  in  Germany 
already  rxoccdff  the  whole  arallohle  pmduc- 
|k>n  of  the  oountry,  am)  it  ia  imported  from 
Wftmi  HriUio  aad  Austria. 
Tht  FonuUan  of  m  ITcw  Itlud. — An 
hteroiitin^  account  of   the  newly  emerged 
ioWnic  iflland  of  the  Tunga  group  is  given 
.  J,  J.  Liater  in  the  Proceedings  of  the 
Oengntphical  Society  for  March.     It 
\mn  receirod  the  namu  of  Fak-on  bland,  and 
•mmn   formed   by  an   eruption    in    }B3fi.      It 
woA  riidtcd  daring  its  formation  by  some  na- 


morh  ami  #mall  iand-piper  conBtituled  the 
animAl  population.  The  blond  will  pmbably 
hare  dis^iptx^ared  in  a  few  ycarSf  unless 
anotbtT  eruption  occurs,  as  the  wares  aro 
rapidly  wcariog  the  shore  line  anay. 

The  rns^lflshnfi*  of  Doctors. — Dr.  Robert 
G.  Eocies,  io  a  lecture  on  tli«  Evolution  of 
Medica]  Science,  delivered  befort?  the  Brook- 
lyn Ethical  Ae^ociatioD,  pnrd  a  juet  tribute 
to  the  uu!^clt)abnc5a  of  the  medical  profc^ 
sion.  Medicine,  ho  eayp,  *'  in  oil  ages  hia 
attracted  iuto  it?  ranks  the  most  selt-Mcri- 
fidng  member?  of  society.  Aa  a  ncipnoo,  it 
waa  bom  In  altruism.  To  this  day  ii  offer* 
the  Rreolest  opporlnidtlcs  of  any  depart- 
ment of  life  for  the  practice  of  tho  most 
ennobling  graces  of  character.    These  00&* 


Tkuamt  IsLAKD. 


I  of  the  group,  who  My  that  the  center  of 
I  wholly  on  one  side  of  tho  present 
showlns  that  in  all  prohnhility  the 
wind  pUyi«1  au  tmport^iut  part  in  dctermin- 
la^  it*  po*{tion.  Tho  uncovered  portion  Uea 
approximately  northwest  of  the  supposed 
It  oouista  of  two  parts:  a  oonical 
at  Its  touthem  end,  about  on«  hun- 
and  fift;-ihree  feet  high,  and  a  flat 
to  the  northward,  which  19  from 
\  twclre  feet  above  high  water.  There 
naiderable  «hoal  area  north  of  tho  flat, 
Bt  at  tlift  bsac  of  the  hif*hcr  portion  the 
■ter  tleepens  rapidly.  The  soil  of  tbe 
oonalsts  of  a  Bne^ainod,  dark-gray 
kl  armnyrrd  in  strata.  Tito  utrata  ore 
by  dinwronoe  iu  color  and  the  rary- 
I  of  tbe  «a1t0  which  hnrc  crya* 
.'  them.  The  soil  beUiw  the  but- 
'  wan  foumi  still  hot ;  tlic  tefuperature  at 
\  of  w»»en  fwt  beint;  100*  Fahr.,  while 
the  turfaw  It  was  only  74*.  With  tlie 
I  of  twoyounn;oocnannt4rces,  which 
not  Tery  hardy,  there  was  no  vege- 
Imt  ft  few  boncbca  of  gnus ;  oad  a 


L  depth  < 


Btitute  a  primary  cnn<ie  of  it«  evnluttotL  . .  • 
Ucdieal  men  $tand  alone  in  the  earth  among 
all  other),  striving  with  thotr  whole  mi^ht 
to  extinguiah  th<nr  own  bufline^^a.  Thi'y 
preach  temperance,  virtue,  and  cleanliness, 
knowing  well  that,  whon  tho  people  come  to 
follow  their  advice,  their  occupation,  like 
Othello's,  will  be  gone.  Thr7  e«tab)t!>h 
Boards  of  Health,  to  arrest  the  npread  of 
dlseOM,  while  well  aware  that  such  fonitarr 
measures  steal  money  from  their  puncf. 
How  well  they  sueceetl  iu  shown  by  official 
statlsUce.  .  .  .  Nobody  ever  falls  to  send 
for  a  physician  in  typhus  fever.  Only  six 
persona  in  a  million  die  of  (his  disen^c 
Many  more  used  to  die  when  no  effort  toward 
itfl  fluppr^-^ftton  wu6  made.  Whoop rnK-w^gh 
seldom  frightens  patient;*,  and  neighborly  old 
ladio}  of  Nttli  ^ext'.4  givH  ad\ice.  A>  a  con- 
vcrpieucc,  A*19  In  a  million  die  of  th!^  discoiMr. 
Measles,  being  a  little  more  serious,  needti  the 
doctor  oftcncr,  and  only  SI  1  la  ■  miUioo  die. 
Scarlet  fever  is  slHI  mote  alanuing,  so  that 
medical  advice  l-i  more  in  demand,  and  222 
In  a  millioQ  die  of  it.    Diphtheria  frigkieu 
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Mill  fiKtR,  that  Afluring  tbc  tSo^iar^a  pr«s- 
«oC9  ofwoer,  aiMl  108  Id  a  niUliozi  dU.  b  t« 
y|ba»  "  <liM,«f)e ;  the  few«r  H  kllln 

h  fear  it,  bocaiisc,  Lf  tb«]r  did 

not  (eiu-  ii,  Uiey  would  pUj  the  fool,  and 
gwt  it  A  cbauce  to  kill  morn  people.  U 
■tuken,  grocent,  dtj-goodi  men,  Cftrpenten, 
^tallon,  Eud  tuvmbcra  of  all  other  linei  of 
buaine*!,  gave  u  much  of  tbeir  Ubor  in 
dtaricy  u  doctors  do,  porcrty  irould  Iiuunl' 
\j  h\i  wiped  frutn  the  tnirtii.*' 

]>ra|Coa«aic«  and  Ni»^altof(»« — A  study 

IjOC  pra«tleal>li!  mtitlnHld  uf  gctiiDg  rid  of  the 

Pmlmioea  of  fiiv^  :ld(]  tuosquitoea  hjis  been 

Ml  uo  foot  by  Mr.  Robert  H.  Lambom^  of 

New  Tork,  Bided  by  Mr.  Morris  K.  Jessup ; 

hwid  the  firit  frulu  of  the  effort  will  fthortly 

k  Appear  In  the  publicatloo  of  three  essaye, 

for  which  prises  have  been  awarded.     Kr. 

Lamboro,  having  bi^en  itruck  with  the  to* 

[racity  of  drogoo-fllcA,  and  their  actirity  in 

Idestifiylng  mo!»(inilrH*A  and  flle8,  !nrit«l  at- 

Ptention  to  the  iurivitigatiaa  of  their  life  hla- 

tory,  and  of  the  poiiHibility  of  propagatjng 

thcin   and   applying   tlieiu   directly   to  Uie 

dcaiructiou  of  the  nosiotu  iiuccts.     The  In- 

'  Vc't^tigatioiiH  sboweJ  that  undor  natural  oon< 

dition?  dragonSie«  were  among  the  tnott 

formidable  enemies  thit  the  ofTcnaivc  loMCtft 

had  to  encounter ;  but  the  resulta  aa  (o  the 

practicability  of  artificial   propagation  and 

applIcatioD   were    not    cncoara^ng.      Mr?. 

iron,  of  riiilarlelphia,  to  whom  the  firvt 

prlxe  waa  awardcnl,  found  that,  a^  they  do 

not  breed  in  the  same  waters  as  the  moa- 

q\dto,  thcry  would  have  to  be  produced  on 

eonrmoua  scale   and  then   tiikea  to  the 

OM|uitof5;  and  lliftt  Xh&  artifidal  breeding 

of  (hem  ia  attemlcd  with  great  clifTleuItieflL 

Mr.  Aa'hibald  C.  W«k«,  of  Brooklyn,  made 

eiperimenta   In  breeding   them   artificially, 

and  failed.     They   can    not,    muivover,    be 

kept  in  housM  and  diifs  without  changing 

their  haldu,     Mr.  William  Bc-utenmulter,  itf 

ill*  Ainf'ritNin  Muneura  of  Katurril  Hlstonr, 

findi  that  dragon-fliot)  arc  tlif>  uatural  enemy 

of  the  rao<qiiito  in  \\*  vBrioim  forma  and  of 

flics,  ami  il:  ;i<.'ttr  before 

tbcin,  hut  ri  V  of  nifflug 

them  ttrtSfxially.     Thoflo  experiments  do  not 

dUptiacftf  the  quo^tion  of  our  ca! !•'•■•  «!f  *i»Mn. 

tii.x  inioaorFloc    Early  ctforta  u  -  T 

iIk'  'tHx'e-^  thnt  foUowa  pai(*!nl  pi     i    •  im  « 


Mt*rn  nuT  ne  acoinpiisbftd  at  <-.nr^n  f 
ooura|riaff  the  aanuml  aalrii^i  .A:-..,ti  -r 
L*'  ro  affort  tu«7  yet  tk^ 

V*.  ol  rmkinn  tkob  ani. 

SdaUy*  Oiltor  fffnwlwa  an  wim  ■Iml  vbkh 
aaoa  affirieot  ait4  ncMs  Itmrflatriy  ptMlt 
cable.  Amons  tb«m  arr  ih«  otlllfstloo  «f 
tbe  yeaM-fiuicua,  «Uoh  U  fa«*l  tv  Bts^  aad 
attacks  them  fluently;  fiab-plaiitiag;  iJbm- 
ougb  draining  of  spots  wb«rc  water  csa  Maal; 
aad  inaectiddea,  one  of  the  Rwiat  apffani  ni 
wlUch  ia  kcnMetw.    On  'oil  lypfid 

to  a  poo]  havtog  ten  •  >ea  of  wm* 

faoe  cleared  it  very  quick!/  .  mA 

three  doltan'  worth  of    cr::  .:i  be 

BuAdeut  to  apply  to  a  mo6^uiti>-fM«ad<hf  a 
hundrMl  aereH  Cve  times  in  a  acaA<n.  ^^ft^* 
log  petroleum  oo  oootpoat^iMpt  aad  oili* 
breeding'placL'S  la  equally  cffrctiTc  ta 
vent  the  dcrcloproe&t  of  fliu. 


ValUmr-StUkJ  %Mi  rabrrtl;:  i-< 
— The  an  of  makiiig  walking-  »iiick>  umI  toa- 
breUa-haadlea  ba«  beea  ^toaily  d<rii»yri 
during  the  Uitt  fori;  yeara.  Fonxterfy,  aaly 
a  rcry  few  native  wooda  and  aome 
Bpedca  were  used  for  tiaraa 
Twenty  years  a^o  the  flrwt  collcelSod  BW 
trating  the  material*  tistd  ««a  prtMlW  ^ 
a  London  firm  to  the  maacum  at  K««.  tW 
ooUectiou  haa  been  completed  by  a  "Biipla* 
mentary  one  from  tbf?  aanir  hon«r,  aad  la  Itt 
later  form  exoxupliflea  mnoy  poinU  b  iba 
advance  of  the  urt.  llirrr  U  xm^w  hai^ 
any  limit  to  the  matvrUI  that  cmn  br  twrMJ 
to  account  f"  '  r'OAaldaiv 

tion,  aitd  ln;>;  4<«tt  lo^ 

out  for  new  souracs  vl  nMlcrial,  aad  Birn^ 
ticB  h  sticks  and  faafaion.  The  enMniln 
of  sticks  for  the  market  haa  bevo  lak« 
ap  as  a  buoiueta  ai  aom«  plar«a  la  <«vti> 
nent&l  Europe,  and  vpfdal  attentkia  is  cifMo 
|iaid  to  making  ilm  roots  grow  (nio  aha^| 
forms  for  the  handles.  A  Loodun  OMaaJbea- 
urtngeatablir'l  '  ^lifcdi 

nearly  oovrr  i<0^ 

house*  *  k^ 

from  ai.  uu>< 

for   the   y\it'\  ifrvw,  mm 

often  vcrr  '^  «mi|^ 

cued.  d  («  lib 

top    of  I'.t'     J» 

sticks  II 

lii.iTitni   ;  n  .1  i\n 
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:e<)  itick  wbllc  It   U  etill  bot  and 

It  ill  A  uotch  cut  in  a  stout  board, 

XitlOBd  fti  an  angle  iiidlnod  from  him," 
whare  be  bcndd  and  struin^  it.  When  it  boa 
bMomd  perfoctiv  straight  it  is  throwrn  down 
to  cool,  after  wbiiii  it  becomes  rigid  and  per- 
mancDt  In  xXa  lines.  Beat  is  an  itnportant 
^^Icmcnt  lo  Ibis  matter,  and  produces  differ- 
^^kt  effects  on  the  ecYeral  kind«  of  wood,  tbc 
^^HMa  of  lieat  Qocesiarx  to  straighten  one 
^^Hpk)f  stick  iK'tng  often  aufliciuui  to  moW 
Wtonwr  kind.  The  Mmc  power  which  makes 
a  crooked  &tiek  straight  \m  appli^  to  make 
a  !itniig)it  one  crookoil;  so  we  find  that  the 
rigid  Bttrins  of  bamboos,  partridge  oanea,  and 
all  tbo  rariouii  kinds  of  sticks  that  arc  re- 
ired  to  l>o  ctirlcd  or  twi«ted,  arc  by  the 
plication  of  heat  made  to  auume  almost 
y  flbapo  or  form.  Thus  wc  often  see 
iea'  tan-abado  handles  twisted  and  even 
Ued  into  double  knots.  VLy  far  tbo  larg(>tit 
r  of  Slicks  u«cd  are  tho^c  known  as 
sticks — that  k,  &apliiigii  of  trcca  or 
;g  ptanta,  when  the  roots  have  suffl- 
il  character  to  form  hnndtcA  or  knot^. 
lese  are  always  more  in  demand  than  %i\vk& 
t  from  solid  wood.  The  finL«hed  canes 
somctiincfl  mounted  with  precious  metals, 
in«*s  socb  as  onyx,  jasper,  marbles,  even 
sioot  sto&ea,  ivory,  and  horns  of    all 


lllrnHropIr  Strnctare  of  Stoii««  —  The 

iarvstignuoQ  of  ihc  minute  etructurc  of  min- 
trUs  and  rocka  is  recommended  by  Dr.  H. 
u*(ildt  OS  the  appiicatjim  most  eminently 
pt(U  to  afford  pleasur>;  and  satisfaction 
\  the  lover  of  the  microscope.  It  presentA 
ing  complexity  of  forms  and  a 
Wondvrful  dli*play  of  colors,  and  offers 
as  yet  almost  untrodden  and  affording 
i  opportunities  for  research.  "Espe- 
iflf  4trikin«;  and  lovely  is  the  appearance 
many  of  the  volcanic  or  igneous  rockj. 
reduced  to  thiu  sections,  and  cxontincd 
the  microscope.  The  dullLtb  green 
halted  pilch-stone,  which  is  found  in 
on  the  bland  of  Arran,  on  the  west 
of  Scotland,  exhibits  under  the  micro- 
whole  for«sU  of  fern-trees,  garlands, 
and  flowers  of  marvclows  magnificence. 
esrtaln   l  "m  Cornwall   contains 

bcodlc-shd  I  =  of  touruifttinc,  radiat- 

ing ttArdUu  fruu  a  ooounoa  cexit£r.    Da- 


salts,  obsidians,  porphyric*,  serpentines  from 
various  localiiiu»<,  t^lmw  labyrinihs  of  multi- 
colored  crystals  rescaibliug  rows  of  pillars, 
turreted  castles,  and  (niry  caves,  glowing  in 
all  tbo  tinU  of  the  rainbow.  Tbo  sediment- 
ary or  fltratifled  rocks,  while  they  L-on  not 
under  the  microscope  equal  their  Plutonic 
rivals  in  brilliancy  of  color  or  gorgeousnoea 
of  crystalline  display,  niukc  up  for  this  de- 
ficiency by  other  features  of  intercut,  com- 
pensating the  inquirer  with  revelations  of  a 
different  character,  but  none  the  less  ro- 
niarkable.  Many  murblcs  and  Umestoncsfl 
are  found  to  be  literally  composed  of  foram- 
Inifcra,  the  tesu  of  rhixopods,  reMmbling 
tiny  sheila  of  the  roost  delicate  and  beauti- 
ful forms.  .  .  .  Thin  Kclions  of  almost  any 
piece  of  flint  cxliibit  under  the  microscope 
quite  a  little  world  of  curious  organic  re- 
nwins,  such  as  sponge  spicules,  xanihidia, 
small  fragments  of  coral,  and  the  foraminlf- 
cm  already  mentioned,  furnishing  very  strong 
evidence  that  the  flinm  are  r«ilicified  foesil 
flpongi»8.  .  .  .  This  branch  of  study,  though 
barely  thirty  years  old,  has  already  contrib- 
uted such  a  TOfit  deal  of  new  Information 
to  natural  scionco  that  it  bos.  in  more  than 
one  respect,  rcvulutiouutod  our  old-fashioned 
conceptions  of  geological  research." 

isphtltln  Balldlng  Coofitnifrioiir— Some 
interesting  examples  of  recent  new  u»>8  of 
this  substance  arc  given  in  a  paper  with  the 
above  title  by  Mr.  T.  II.  BoomioD,  published 
Id  Architecture  and  Building.  The  writer 
says:  "  From  the  cellar  to  the  roof,  asphalt 
has  been  used  whore  tbc  rcfiuircments  have 
been  water  and  fire  proof  floors.  Its  prin- 
cipal merits  arc  Its  Httrr  impervioumOM  to 
water  or  damp^  and  its  tlantieihf^  whereby 
cracking,  espedtlly  from  the  influence  of 
frost,  19  prevented.  Also  from  a  tanitnr^ 
point  of  view  the  advantages  of  asphalt  are 
incontestable,  for  it  possesses  great  antisep- 
tic properties,  and,  owing  to  Its  having  no 
joints,  it  is  impossible  for  particles  of  animal 
or  vegetable  matter  to  lodge  In  crevices  and 
putrefy.  It  greatly  promotes  cleanliness,  oa 
it  can  be  eatdly  washed,  and  for  this  rcoaoa 
Ib  inraluable  in  hospitals,  breweries,  stables, 
etc.  Asphalt  first  appears  In  your  specific**  , 
tions  as  under  the  item  of  ^damp  course* 
It  is  atlvisablc  to  lay  throughout  the  wnlU 
OB  ihtf  grade  of  the  cdtar-floor  half  an  indi 
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I«l  ftfphalt,  vriUi  %  lap  of  tbout  two  iii(^j4« 
tlie  iniidc,  to  alloviJog  a  connection  wlib 

^  the  oflphalt  finish  of  IIil*  celUr-door  ojul  her- 
meticallj  aeaUug  the  bouM  from  dArnp,  qoi- 
k>ua  gasca,  >ud  vennui.  In  reAideuoea  70U 
will  probably  cousiJer  joo  buve  done  joiir 
duty  by  asphalt  if  you  bare  tbuB  fpvcifirO 
for  TOur  dofup  oourdo  and  cellar -floor ;  in  tlie 
lutter,  by  tho  way,  tbr«o  fourths  of  an  Inch 
of  asphalt  on  three  inches  of  hydraulic  ce- 
ment concrete  will  serve  tho  deaircd  purpose 
of  a  durable  darop-proof  floor.  The  yards  of 
city  residences  are  now  frequently  laid  with 
sphalt,  the  mnlerinl  bein^  peculiarly  adapt- 
to  the  n>ller-»katea  and  tricycles  of  the 
youjiger  roemherd  uf  a  family,  ii'roiu  a  build- 
ing, then,  in  wliich  only  one  floor,  the  cellar, 
ta  required  to  he  of  aephalt,  let  iif  oonaider 
where  overy  floor  and  the  roof  can  be  of  this 
material ;  in  printioi^-bouao**,  Ulboi;mpbin(; 
catabthihmcaCAf  breweries,  sugar -rcfiueriea, 
and  slaugbter-bouBoa,  you  will  often  find  tliia 
material  used  throupbout.  Tbt«  year,  how- 
ever, sees  a  novelty  in  construction  with  a5. 
pbalL  ThtMtphiluM  P.  Chandler,  Jr.,  archi- 
tect, of  PhiladelphiB,  is  uidng  rock  oaphalt  on 
every  floor  of  a  large  apartiuenl-hiiuffc ;  the 
carpets  will  lie  on  the  asphalt,  being  fotft* 
cned  down  to  narrow  «tripa  of  wood  BCt 
against  the  partitions  when  the  asphalt  ia 
laid.  Now,  I  fancy  I  hear  you  say,  *  Well, 
asphalt  Ifl  not  pk-a^ant  in  api>earaDcc* 
Why,  gentlemen,  the  mayor's  private  office 
in  the  great  City  Buildings  of  Philadelphia, 
the  gretttcst  municipal  edifice  in  tlic  country, 
iH  Iniil  with  ajAph&lt  with  a  border  of  colored 
tika." 

Stae  People  %X  Kew  Gilneti — Of  the 

satlvoa  of  the  neighborhood  of  the  Owen 
Stanley  Rang«>,  New  Guiuca,  Sir  William 
MacGrogor  says  thai  ibdr  features  are  de- 
cidedly good,  and  their  faces  indicate  more 
charmcttfr  and  strength  than  tho««  of  the 
Bvcnkge  coast  men.  Tho  clicok-bouea  in 
some  are  rathoi*  bruad  and  prominent.  Tlie 
DOM  fat  Ri-ncndly  of  tin?  Semilif  lypii.  Tlicy 
IfOMMs  oil  the  volubility  of  the  Papuan  race, 
and  are  le«s  shy  thoti  tribes  that  have  seen 
mora  of  whlto  men,  but  am  apparently  ku* 
perstUiowa  und  fncily  fnjthlvoc^.  ''Thvy  in- 
ftirutml  us  that  they  uted  both  the  bow  axvl 
the  s]K«r,  but  we  nrfer  taw  one  of  them 
vlUi  ft  wTttpon^  and  I  ooutd  not  ladtuat  tbMa 


to  bring  any  to  cuii^',  »»s  «<  U  1 
as  if  they  mifltmsl^  oi^  li«i  Menfa^ 
doubting  whether  it  woodd  not  be  mfawndta 
Blood  should  any  of  them  wiiL  afXM  Ift  iMr 
handa   meet  any  of  dm  ^awvy  ftrw 

camp."    They  alway*  mp  [    " 

nightfall.      "1  '  I  uaciaaiii^  im 

ealt,  beads,  ; ,  tiat   did    itO 

inurh  f(tr  (obaoco,  growing: 
of   their  uwn,      Tlicy    a1»o    1. 
beans,  yarns,   sweet   potatoes,  and 
varieties  of  hwinnn^  uul  hapo  «t 
food. 

OrlgiB  of  \kt  iMerlcu  UdUa,--IM 
F.  W.  Putttam,  in  au  addre«<  Itif 
Archfl.H)Uigical  Affsut^iatioo  of  tke  Ha 
of  Pennsylvania,  Mid,  In  refe 
origin  of  our  Indians,  that  two  v«41-4ste>l 
grouptf  of  raoes  orv  found  in  Ameilca.  Tbiy 
have  entirtly  different-aUapcd  sIcolW  Oes , 
group  starts  in  Meiick  ami  rsach—  to  1 
They  are  a  sbun-baadod  peuple.  Tboy  ai»1 
tended  acfoaa  from  lUxlao  aloag  tkcGtff 
oriast,  up  tho  Mlattflaip|il  Valley  aail  1 
tho  iMuthrm  portion  of  ihe  AUaotio  coaMy 
notenjr  -laie^   and  ^61  boaf 

found  ti  a  Laket.     Tboj  wsa 

til  •(  l>tiilt  tb«  mottot&s  and  |e«M 

Of-  nof  Uex&ooaadPcrt.  kvAm 

race,  a  lung-boaded  people,  inlwhitcd  tbo 
northern  part  of  the  ooimtry,  and  veto  iW 
authors,  among  otltur  articlri^  of  mtuJb 
objccu  found  in  Wiaoonsln.  TImh  lw« 
races  have  met  and  whiBlirf,  ond  the  \ 
ta  the  American  Indian. 

Resttllsof  K.Pait«ti^ 
Blflll,--M.  T-  iVrdrU'-  the 

mbio  ^  at  the  Paviwsr  InrtWirtr 

since  1^  ><   the  mas  tieatsd  lafla 

three  daoae^:  those  oC  pervoc*  Wim  hj 
dogs  aseartalned  exper4mefti?t"''»  •■  *—  —  *  - 
of  persons  btttvn  by  dogs  di  1  { 

nary  oxamhintioa  lo be  mad  ;  kuij  in  ^mr.^>,\.^ 
bitten  by  doge  eefpo— d  tu  be  rnMiL  n* 
proporiiftn  i>f  dselhs  after  trosnaeni 
shown  by  tht*  tahlite  to  bw  ver;  t— II  \  far  1 
total  of  *iy^%  cese*  of  all  the  rlaaai,  U  1 
0'A7  per  cent;  but  the  preyiortki*  bae  4>- 
rreesod  from  year  ia  ytm ;  H  having^  laai 

0*04   nrr  i.  ii(    ill     l?^?*     ['-^3    tn  l^-*".  VM  fft 

1^-  >■- 
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r  of  fite  msM  and  a  non  judicious  proper- 
uniiig  of  the  ni<:«4urc  of  UvaimenC  to  that 
fenture.  Tbv  gravity  of  Ibi*  case  appears  to 
vary  sotii«wliHt  according:  vo  the  part  of  the 
bcxlj  that  la  bitlctt.  The  most  dangerous 
Miitjt  were  in  the  hcftd,  with  which  the  mor- 
tality wart  S't'^O  p«r  ccut;  uext  were  the 
htn-l^,  O'tfd  (»er  cent;  utid  la**!  the  hody  and 
liaibs,  0-27  per  cent.  The  inferior  grarity  of 
till'  last  clntitt  of  bllcfl  may,  perhaps,  be  al- 
trihtitxHl  tn  the  actinu  of  the  clothing  in  wip- 
ing tfao  aniiaarft  teeth. 

The  rn«iplorfd  ft»i^on«  of  Tanada. — 
It  1:9  oominonly  «uppu^d  thol  nil   parts  of 
Caoada  haro  been  ciplored  and  arc  known. 
pr.  (t,  M.  DawHoii  Uiinks  that  ttiis  opinion 
I  not  (xjrrect,  and  thai  the  cleampsH  of  the 
apa,  an  which  it  is  chiefly  founded,  U  due 
t  iboir  makers  haring  aasumed  for  re^oiis 
considerable  extent  what  haa    not  been 
•irt*"!     I'rubably  but  little  of  the  regions 
dch  are  really  unknown  is  agriculturally 
*  climatically  attractive ;  but  they  may  con- 
Jn  mtn«rikl  wealth,  and  some  nf  them  may 
I  time  hare  Talue  for  cultiTation.    In  mark- 
log  out  the  di*tri<i-d   wluoh  he   rognrda  aa 
Eicxplored,  the  author  takes  no  notice  of 
bmparatively  small  tmeta  of  country  lying 
etwetn  ciplorad  n^loua,  or  of  any  having 
area  of  K-m  than  7,600   aquare  miles ; 
i  he  alfii)  omits  the  arctic  islands  lying  to 
north   of   the  continent.      With    these 
nitationit  he  enumerates  and  defines  %\i- 
I  di^titid  re^ona  in  tho  Dominion  con- 
ning which  definite  and  Batiafactory  in- 
ttmiaUnn  U  wanting,  varying  In  area  from 
E,rifH>  9(iuar«  roilea  to  289,000  aqunrc  milc». 
In  all,  it  may  be  stated  that  "  while  the  cn- 
Ur^  area  of  the   Dominion  is  computed   at 
{Uare  milcrs  about  964,000  square 
i*'  continent  alnne^  exclusive  of 
•piutble  Uolachod  arctic  portions,  ia 
practical  purposes  entirely  unknown. 
ate  the  area  of  the  unexplored 
rednoM)  to  a   mimuium    by  t)»c 
da  of  deftnilion  emplnyeiL     Probably  we 
otild  be  much  nearer  tho  mnrlc  In  asaum* 
\  li  aa  abont  one  millirm  equaro  niUoa,  or 
itwwn  one  third    and  one  fourth  of   the 
bole.    Till  this  great  aggrcpnte  of  nnknowu 
•hall    have  been  aubjectcd  to  cx- 
•tloti,  or  at  least  till  it  haii  l»ecn  broken 
up  and  travened  in  many  diredioaa  hy  0x* 


riat. 
red 


ploratory  and  survey  lines,  we  must  all  feel 
that  it  stands  as  a  reproach  to  our  want  of 
enterprise  and  of  a  justifiable  curiosity.  In 
order,  however,  to  properly  aacertain  and 
make  known  the  natural  rcAourcea  of  the 
great  traota  l^ing  beyond  the  borders  of 
civilization,  such  cxplomtion^  and  aurveya 
ofl  arc  undertaken  mu«t  be  of  a  truly  scien- 
tific character/' 

Cry«tal1lzatiflD  sf«B  In  tb«  Act.— The 
process  of  cryiitallization  as  observed  under 
tlie  microscope  ia  described  by  Dr.  H.  Heo- 
soldt  In  a  paper  on  cryatallogencsio.  Tho 
commencement  of  tlie  operation  is  alwaya 
Bignnled  by  the  euddcn  appearance,  in  the 
proTiou<dy  clear  and  colorless  field,  of  inno- 
tuerablc  dark  points,  which,  in  an  incredibly 
abort  lime,  augment  in  volume,  till  a  diame- 
ter of  perhaps  zht\  of  a  millimetre  ia  reached. 
It  Is  then  observed  tliat  the  particles  are 
spherical  in  outline,  and  that  their  darkness 
ia  only  an  optical  illusion,  caused  by  a  broad 
diffraction-ring,  for  in  reality  they  arc  quite 
transparcnL  They  are  evenly  dUtributed 
over  the  field,  and  their  "growth  ^ — a  kind 
of  spontaneous  swelling,  which  can  be  plain- 
ly  followed — is  uniform  and  aimultancotia. 
The  particles  then  appear  to  become  sud- 
denly endowed  with  polarity;  they  ehango 
their  positions,  roll  about  like  biUiard-balla 
in  every  direction,  jet  always  in  straight 
linefi.  For  a  moment  all  seiima  confusion, 
bnt  behold!  some  invisible  *' fii>or-mftflter" 
is  assorting  his  authority,  and  in  another 
tnatant  we  have  the  first  manifestation  of  a 
symmetry  destined  to  culminate  In  that 
perfect  cryatolUne  regularity  which  has  ex- 
cited the  wonder  of  all  ageau  The  globules, 
originally  scattered  all  over  the  field,  are 
now  arranged  in  lines  nr  rows,  like  so  many 
strings  of  boada.  8ome  of  these  rows  con- 
sist of  ooly  thrae  or  four  globule*),  in  othert 
we  can  connt  ten,  fifteen,  twenty,  or  more; 
and  U  would  seem  aa  if  each  spherical  body 
was  surrounded  by  a  delicate  film  or  pellicle, 
which  prevents  the  dissipation  of  the  inter- 
nal molecular  forces.  A  series  of  rapid 
changes  ia  now  inaugurated,  which  can  be 
followed  only  with  the  greatest  ditHculty. 
The  globules  in  each  line,  by  a  sudden  and 
Mmnltaneous  movement,  unite  and  form  solid 
rods,  and  there  are  groimda  for  bellerlng 
that  this  aoUdification  U  doe  to  the  ruptur- 
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he  f«di  (vliUb  m  of  vitfpn 

,  BmIi  ft*«  ^p«an  to  Ml  •• 
k  MpaMto  bar<«Mf»iC,  and  «lril«  aoaw  oiil* 
lilgMn0«.«ihmmaeB  ffc  ■—>?>■  is 

r  oQDtMt  Mm  1jj«U«y  Hid  forvfti7»- 

I  w«IL    I«j«b  pOed  00  U^;«m6 

rod  fdli  nuriwrtniUy  tano  lia  proper 

iftd  bifor«»«  hat*  tiCM  to  reaUas 

■BginMiof  Ute  ipwlack,  the  AeUl  te 

I  wtcb  ttulc  cubta  of  cx^nudt*  briUUn- 

Wliat  ««  h*tc  AtcB  bcf«  la  tn  «rapo. 

ting  drop  of  cblarido  of  aMUum  may  be 

''ObMTTcd  In  any  other  »a1tne  mibatazuse  vMch 

««  allow  to  crjtUlUvi  under  the  mlcfoaoopv, 

with  the  tola  dlfferrooa  that  tha  dlamctar  of 

tbr  globulea  aw!  tha  form  of  Cb«  ttUimatc 

^9r7*Cab  varj  aroonling  «o  (he  nature  of  the 

DbManoca  rmploycd. 

Thft  G#nalara#M  af  the  <(1VaBpa  la* 
^•iCf*^*— Tlu'  riofilon  Society  of  Natural  111*- 
iory  had  k  JlflcuMHiim  a  fi'w  uionttis  aj^co  re- 
irxHHinjK  ihp  "  Sampa  Imigc."  or  the  little 
liunian  figure  of  clay  that  waa  found  In  bor- 
ing a  roll  at  Nainpa,  Ittoho,  in  Auguiit,  l^ti9. 
Prof.  Wright  projiiwd  lotten  Ud  PUtA- 
mmtfl  mibniaiitiating  tbo  genuliienQM  of  the 
dl«coTery  and  o^rrllfying  to  tho  cyivwitneiaes 
tlir  fact  a«  men  i>f  uniiiipea(*baMo  Intel- 
fl!(?rnc<s  ftnd  Integrity.  A  report  by  Mr. 
AltHirt  Allen  Wright,  on  1i!a  examination  <tf 
tho  Imago  a«  to  the  material  of  Thlch  it  Is 
mft'Io  and  Ita  nppoamnctt,  8l&t4^d  oonclu- 
■loud  fnvornblo  to  its  antiquity.  Prof.  G. 
V,  Wright  regnnlod  tho  direct  ovidcnoo  as 
of  M  high  order  as  could  well  t>c  obtained. 
"There  wai  no  sonMtlonal  pubUoatlon  In 
tlio  paperVf  nor  boa  ibero  been  any  fug* 
Lgpallnn  of  mercenary  motlToa.  There  were 
nrcliiiHiIiigiflU  or  odenUflo  men  on  the 
ground  to  bo  humbugged.  Atipan-ntly  the 
image  would  haro  dlaappeared  and  dn^pjied 
out  of  noting  but  for  the  fortunate  chance 
which  bnuight  U  to  the  attention  of  Mr. 
Adftiua,  when  his  own  mind  wia  Inleretftivl  In 
that  rloAS  of  aub](*ta.  Tho  cYid- 
diri'et  as  to  tho  Imprxulbillty  of 
baring  fallen  Into  the  w«M  from  the  (^nrlac*. 
<ir  of  lu  havli^  been  pot  In  by  doiigii.'* 
Much  w«lghl  la  aim  attMhed  lo  Prof.  K.  S, 


a«  to  t±« 


wed  writ  n 


>«ai.    T  am,  Ihawtfiiee,  pcay^i>d  «•  «» 

t  vWmA  imrthm  unaarim  tfae  poam^ 

I  of  tW  Iwy ,  lal  Aafl  WA  <W  t*ifae 

I  ttait  lispiBi*      PiBllf.  P«i. 

MB  i^olra  «r  wmmtA  tfliiff—  -mUA  t^ 
Ib^  affofiled  of  ita  ^e.  Pml  U.  W. 
n^MB  oaki  tkai  ba  mpudod  ibafeBafcis 

a  moat  tmponm  iirtdtm'iM  of  tba  eiigrfij 
of  BBan  tn  Amarica. 


NOTES. 

Pftor.  J.  W.  SmciB  ban  rxt«M 

obftcrraiioDB  of  Mr.  0.  K.  (Htt«en  oa  te 
beadi  aurrounding  Uike  Onurio  at  a 
tonoe  of  several  mile*  frma  tttr  o^oc*  af  tte 
present  lake.  Ue  ba»  traced  it  ah>«g  iht 
Canadian  fide,  and  at  tho  eaatcn  cadyV^vi 
Mr.  Gilbert  had  not  been.  For  tha  aarlr 
body  of  water  that  occaplod  ihr  laite 
bounded  by  this  hearii,  h*  prep  tea  Ibi 
name    Lake    Iroi;  ^  >t«i   t^ps 

forming  the  K-^'  ihi*  bosh 

were  u»cd  br  the  liMjuui'^  iui   viurkr  tralK  a* 
they  affordea  dry  pathways  tkroQi^ a  coatiy 

clu^wlti'iK  ofttn  utuildv.    Th4^  Tat-l  \hmn 
I' 

thu  beach  »a4  lortxiuii. 


Vt 


■ntcndcd  br  Mr. 
OTihe 


I   an  ontiealthy   to*«  ln»  as 
m '  I  "g  than  a  propeftionate  acccBi» 

lation  ul  decaying  or  putiiadbh  iMMir. 
Tbii",  fn  ManohentLT.  Bociaiid,tb*  ooHaif 
nn  <*ded    ttreatSi  htJtf 

K<  ■-*  In   atcvtt^  yav^i 

ai>  r*'wttrB  of  SIH^  8MNtfyi» 

ti  ihwr  •tiwetart  hmmUm 

aoi  _  ir  ibanpinip   tht  mm^m 

Lng  snbaoii   ^  ^  eov^ 

phcre  t*  efiT  :tteof  dw 

r>r  .  W  ns 

l\' 

f\   ' 

nib..    .. 

Uuin  ti' 

tieos ;  (III 

by  the  poU  av«Ku> 

A  conrurra  aonmut  ..i  t 
logioal  obaertttfama  aad  dU. 
his  oiDcdltkioa  to  osotral  .« 
of  pabUouUm  \a  ffnrfsn  ar 
at  the  expotio  «f  tiw  Ivptrt? 
Nlirhataa  of  Biaite. 
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The  Amcrictn  N  JBSBniome  speciinenH  of 
czakrations  made  ta  roolta  by  (iMi.urchins, 
vhlcb  he  obcerred  *t  Grand  Uaoao,  New 
Bruaiwick.  Other  places  where  nuch  exca- 
VMkmi  hA?e  boon  found  arc  Fluriilo,  the 
WmI  Iadie»,  Puiama,  Califominf  the  Mrdi- 
tarrtDCttn,  coanta  of  tho  British  lalea  and 
9taaee,  and  Australia.  Tbo  holes,  which  are 
ooctipicd  br  the  animals,  are  nuTcr  deeper 
thao  IhG  tnicknesa  of  the  urchiu5*  bodie«f 
ftnd  Hr«  rery  ncDooth.  It  has  been  Btig'^estcd 
tliAl  the  holca  are  worn  br  the  spint^a  uf  the 
animal,  or  perhaps  cLiaclcU  out  by  iti^  tocth, 
and  Dr.  Fcwkc4  adds  that  perhaps  motions 
of  the  anJtnalfl  caused  by  wavea  aid  the  pro. 
oe&a  of  eronion.  Another  recent  paper  by 
Pr,  Fewkoa  describes  some  Californlon  Me- 
or,  with  plates. 

A  WKim  in  the  North  China  Ilcrald  of 
[  aaaerta  that  the  climate  of  A«ia  ia 
J  colder,  and  ita  tropical  animab  are 
retreating  Bouthward.      In  proof  of 
I  b«  qtiotM  eridencea,  hbtorical  and  rcf- 
atial,  of    the    former  cxiatcnoe   of  clc- 
Di«r  tigcra,  and  leopards  in  CLina.    Tigers 
leopards  are,  however,  not  yet  extinct 
I  Chiho,  and  are  oommoa  enough  in  Corea. 
he  bamboo,  it  is  Mid,  fornierlj  grew  natu- 
h]ly  in  parts  of  the  country  where  it  now 
hu  to  be  taken  care  ot 

Tni  iVntral  Park  Menagerie  had  90*1  an- 

PsIa  on  oihibition  durinji^   ISdV,  repre^cnl- 

t.  iind  71  families. 

to  the  collection 

^b^p :_.,. I  three-toed  aloth, 

1  dTctcai,  very  seldom  seen  alive 
I  collections,  and  a  pair  of  young 
pADd  by  birth  a  soa-lioo,  two  Dvlghaie 
0,  and  one  hippopotamus.     The  lant 
four  days  after  birth.     The  principal 
atuK  of  death  among  the  oniiu&li  was  con- 
ation of  the  luQga. 

•  To  pRt  rid  of  the  timber,"  the  answer 
.iry  from  the  Michigan  State 
-ion  rf>'pfftinK  the  tinilK^r 
.410  of  Arka.Q.4U8,  is  made  by 
UUani  Little  the  text  of  a  letter  to  the 
H>>:\Ti\  of  Trade  on  the  importance 
timber.  The  in  teres  ta  of 
*  and  Canada  in  this  mat- 
~arc  *:i)i'-t:U!iiaUy  the  same.  Having 
^own  that  the  forcsta  of  the  continent  are 
rgo  of  extinction,  and  hnvinj; 
'  Ihe  leewn  that  the  people  of 
State*  mill  shortly  be  taught,  if 
Br  pobticaJ  tMi^sef  impose  a  ri^tridiTc  duty 
cianadlan  Inmber,  Uia  author  warns  bis 
countryroffn  ibat  if  Ihey  continue  stoclcing 
cur  aaw-oiilln  with  logs  taicen  from  tlui)  al- 
ready ^  '  supply,  and  keep  warring 
oa  Civ  .  they  will  soon  be  able  to 
**gct  t  timber,"  and  to  get  rid  at 
the  SAi  ihc  most  T&luablt:  projivrly 
may  ever  expect  to  haro  in 


A  otiorp  of  papers  from  the  Jminial  of 
Mycology  on  The  Trciitmciit  of  Tlant  Dis- 
ease is  publishixl  in  a  K-pdrale  paniphh.-t 
by  the  Bection  of  Vegetable  Patholopy  of 
the  United  States  Department  of  Agricult- 
ure. The  relation  of  Mr.  A.  A.  Crozi^r^a 
experiments  on  the  effects  of  certain  fungi- 
cides upon  the  vitality  uf  seeds  shows  that 
soaking  in  blue  vitriol  and  in  copperas  ttiutls 
to  retard  germination.  IVof.  Byron  D.  Hnl- 
sted  t-outrihutcfl  on  iuvo^tigatiou  of  the  scald 
and  pall  funguo  of  the  cranberry.  Other 
papers,  by  different  authorA,  relate  chicHy 
to  other  iuu;;oid  di>^ea:>o>  and  to  the  qualities 
of  fungicides. 

Pix  scholarships  have  been  e^tabli.ihed 
in  tlio  Hi:«8ouri  Itotanic  Garden  to  provide 
six  years'  coureea  of  iheorcticul  and  [tracli* 
cal  instruction  for  youug  mun  desirous  of 
becoming  gardeners. 

Althoccb  there  is  a  wide  enough  field 
for  piatinum-plating  in  the  making  of  rari- 
ous  kinds  of  instrumenttt  and  apparatus, 
BUcAi  great  diibculties  attend  the  process 
that  it  has  never  been  made  a  comuiercitl 
Buocesa.  In  tlio  6r«t  place,  the  metal  tends 
to  separate  from  its  &alts  in  the  apongy 
form  instead  of  forming  a  firm,  hard  coat- 
ing. Then,  too,  platinum  is  so  in.soluble 
that  plates  of  it  c&n  not  be  used  for  keep> 
ing  up  the  strength  of  the  bath.  Mr.  Will- 
iam H.  Wahl  has  communicnted  to  the  Frank- 
lin Institute  a  method  of  dcpot^iting  platinum 
by  which  theec  diniculiiL'i*  aru  largely  avoid- 
ed. For  keeping  up  the  !<trength  of  the  bath 
he  M^Gi  platinum  bydrnte,  which  dlc'^olvca 
freely  in  aiiucous  solutions  of  the  alkaline 
hydrates,  forming  plalinatc*.  Tliese  pluti- 
nate  solutions  conduct  clcLtiicity  freely  and 
yield  bright,  reguline,  and  adlicroul  dupusiia 
of  the  metal. 

Osf  the  French  coast  of  CrolBle  may  be 
seen  thousands  of  little  sea-urchins  en^^eiuu-L'd 
in  coviiirj  in  the  granite  rock,  the  opmings 
o(  which  aro  too  small  to  permit  their  in- 
grees  or  exit.  The  animals,  it  is  not  doubted, 
make  and  urideu  the  boles  for  themselves, 
but  the  question  how  has  n*it  been  auRwercd. 
Chemical  solution  of  the  rock  doe.<f  not  seem 
possible,  as  no  stifficiontly  otrnng  acid  is 
found  in  the  animal.  M.  Jolm  h»A  recently 
explained  It  by  mechanicjil  action.  With 
the  so-called  lantern  of  Aristotle,  a  curiona 
formation  with  which  the  animal  briaUs 
up  the  hard  i«ubHtanoe9  on  which  it  fce<l!i, 
it  probably  bites  the  rock  ;  the  suckcr-lett 
are  attached,  and  a  rotary  motion  U  im* 
parted  to  the  body,  the  spines  and  the  lan- 
tern slowly  wearing  down  the  surface  of  the 
rock. 

A  BrpowT  of  the  6rst  systematic  attempt 

to   clotermino  nhcibtT  beets  con  *■■■  ■'■:■--"} 
fuccc-'fully  for  ongar  iu  Nebrasi.;t 
in  Uuliciin  No.  13  of  the  Stale  A;:.- 
Kxperiment  Station.     Heota  bad  been  raiacd 
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on  t1^-  '1  C*»llt*ge  farm  tbnl  rielded 

OTcr  ivnl  "f  «iurar,  whon,  in  the 

^  «).!  \w:     -;     '      •,    il;'      ■       '■  '   ■ '     ri*! 

[■<!itulti  lit-  i:i.' ■  --1    -i> 

irarmul.  in  The 

'tt'txill  wn*  .  ritnent 

WM  exlCTl<J).-«i    lltmngli  Uit?    hIioIu  ^tdt«   for 

the  season  of    lH?i9.      The  rcsulu  Are  do" 
Uiled  la  ibe  DullutiiL 

TffK  natural  result  hfts  followed  the  offer 
I  by  the  GovcmraeDt  of  ladia  of  rewnrds  for 
[the  head?  of  Bnakoa.  The  Chief  Commis- 
[  eionpr  of  the  Central  Fruvinces  re  porta  that 
I  tliL*  natiTCfl  thoro  art'  bo^nmiing  t*>  breed  and 

T^rit  polMnous  snakes  for  the  i»akc  of  gct> 

ting  the  bcud-moucy  offered. 

A  MOKrMVNT  to  H.  J.  C.  Honzeaa  wfts  to 
be  unveiled  at  Mous  oa  tb«  2d  of  June. 


Hirer.  On  d 
Ibroiiich  th"  ' 
In  1M&  he  ' 
plore   the    S 

CHiIiri'tlt'Ii     ' 
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OBmiARY   NOTKa 

Sni  Edwis  Chujwick,  whom  an  English 

aper  ftjrlcs   the  "  father  of  modem  Bon- 

rjr   aoieucc,'*  died  in    London,    July  bth, 

«tT  jears  old.    Uc  was  buru  iu  1B0(>,  near 

ftocbdalc,  of  an  old  family,  famous  for  the 

^Jong  lives  attaincH]  by  Honio  of  it^  roembcrft. 

Cc  mt»  admitted  na  a  barrister  in  ISSO,  and 

aUo  eng&g:ed  in  literary  work ;   and,  from 

the  appearance  of  an  article  on  Life  AHfliir- 

anee  in  the  Westminatcr  Review,  his  life  is 

most  Inrpjcly  a  record  of  rfforta  lo  Improve 

the  condiUonH  of  health.     Amonc  the  direct 

or  indirect  fruits  of   his    activity  wore  iho 

CMnblishment  of  ititlu.vitriiii  KiiiK>1s  for  lics- 

[tiluic  children;  provi^ona  for   (In*  rnre  of 

•gpd  p<>or  and  infirm  ;  reforms  in  workhouse 

Cvy^tenid;  the  ten-hour    law;    the   half-time 

L^'itcm  for  children;  the  fimt  saiiiiAry  com- 

[siir^ion;  and  the  eitahlinhnicnt  of  the  Regis- 

[  trar-Gencrars  olHcc.     Uc  WMii  a  porroan*^nt 

'  O  — '  -'nner    on    the    lyiH'fil    Government 

I  I  ;:nod  wrvice  iu  rrimi'iin  and  In- 

d    -:    ,       M'tna;  and  wos  President  at  diffcr- 

L<ut   times  of   Sanitary    Congres>cji,  of  the 

|Bocicty  of  Sanitary  Inspcctorfl,  and  of  the 

TEcfmomioftl  Section  at  mueiiup^  of  the  Brit- 

fiah  Asaocitttion.     On  the  2d  of  Mnrcrh.  I8ft0, 

I  his  niueli*  I"   ■  :    ■  •       ■  ,,  ,■ 

^bv  tht*   A- 

'A    liule   U...,.    ;,...    »..,^    ^<.     „...-    ...  a 

Knight  of  the  Hath. 

OlwoaaL  Joirv  ■ '  -       -     t'   '        -  ^'    '  •- 
New  Vorli,  Jiilv 

\k.\T         Til.-     t...l   ■ 


>  1   <<f    Vinr«   Jov 

:*  tw 


the  JNiutic-,  b>  .'  •  «r  lilllidk 

W  north.    Full  .  dboovtite 

were  publiahcd  in  n>  rr^r.ns    to  iIm  G««- 

ernment  and  iu  other  book*;  uid  fti<w0 

the  rfgiotu  )-  v'>-)'r  n^*'  fomlilar  Mai^ 

now.  Uttr  wo::  tb«frato^rf 

novelty.     K-  an  <«|lsNrlt 

received  gul'  i»^  wf  Al*- 

aia  and  the  i-  -^joctj. 

Sir    WARi!Er*TOX    Rmttii,    ProfMnr  af 

Mining  at  th<-   \U>\:\\ 
myn  tStrcet,   * 
ficventy  thir  J 
in  Naples ;  sj'Ciit 
was   sent    to    ilie    i 

P-    :' 

T" 

01  irotvfw  «  ■!» 

e; :.  .  4da  Mtootll  •«> 

vcyiir  lu  the  UuvUy  wi  (.'•■>ruwmU  OSmI  Ifr 
ajvcctor  tif  crown  ntftif^  ;  t»n»!  waa  ioTorioM; 
oonsnltcd    by  tli<  .i<i  ■Wa* 

matters.      His    \.-  fBcl^U 

j'> ^'"    "ports.  .  i-.-.,   "'..    u'UiiCffiOM,  tat 

Ii  a  oollcetcd.    lie  «a»  tlM  Mtbor 

r.r  utary  Treatise  on  CoaI  «id  C«i> 

Mining,  and  of  u  Uook  uf  Trarvtiw 

tonan  1  \  Miaou  b 

the   B'>.  lod  '     ' 

dent  of  the 
1871  ftml   r^ 

ai 

the  %(;rn.'ii:iin.'  Miiiii. 

Pathick  Baiut.  ofi<»  r<f  tb«  Dooai  ^ 
tlnjniUihcd  Americati  1<  >-t«.ifiidM 

his  home  hi  Rochestei.  i^m/u    Bi 

was  bom  in  Bclfoa^  iit;.u>.^j.  .u  lfl|0,  obI 
catiitf  to  AmitHct  vben  twattr  jm*  til 
He  was  «Ap<<riany  fitti-ir-^tfd  jjti!  cffc^««i  te 
pomolo^,  and  b  !■■ 

been  one  of   Ui*  4mI 

workii  on  that  si  tasn 

than  thircv  vcarf  «tatt 

V      ^-    -    -    -  ^,..3  .M  a 


niont  of  kuuMWd(:«!  iu  (lie  t'Mcltt'ir  pr;riod  of 
hU  canter.  Tlio  n-Won  of  tho  Ihvky  Mo»ml- 
LOina  was  tin  i.. 

tfrtook  Ui  . 

vertand  r 

Ml  UK  »tp<  ' 

Ftaplore^I  t;»     ' 
VauojuvcT,  itua-  ili«  uhmiUi  of  ihv  Coiumbia 


iit  thai  'evil 

wlilor  ^  s» 

Ihor  an<i  (Oin.r,     -,ii  ii  Kt«««i» 

**he  always  hotl  Mfc  '    nif««V^ 

^rid  ho  always  drllwrrti  ....  .  ~^^  ihatOT*- 
r  llod  otttiukm  ^ ;  and  **  It  tnlglkt  t«  oaM  ^sn 
11  ■•  HkfliMBae  baa  raacboil  every  oicbaHij 
gardoa  o<  Ui4  «aiiUry.** 
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NEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 

X.   THE  FALL  OF  MAN  AND  ANTHROPOLOGY. 

Br  ANDREW  DICKSON  WHITE,  LL.  D..  L.Il.D., 

KX-riLUlDKlIT  Of  COKHftLL   mrrVCBfllTT. 

PART    II. 


W'E  have  seen  that,  closely  connected  with  the  main  lines  of 
investigation  in  Arcbitology  and  Anthropology,  there  were 
^ther  researches  throwing  much  light  on  the  entire  subject.    In  a 
previous  chapter  we  saw  especially  how  Lalitau  and  Juseieu  were 
ag  the  first  to  collect  and  compare  facts  bearing  on  the  natural 
>ry  of  man,  gathered  by  travelers  in  various  parts  of  the  earth, 
lus  Uiying  foundations  for  the  science  of  Comparative  Ethnology, 
■  ton  seen  that  Ethnology  had  most  important  bearings  upon 
stion  of  the  material,  intellectual,  moral,  and  religious  evo- 
ition  of  the  human  race;  in  every  civilized  nation,  therefore,  ap- 
ired  eminent  men  who  began  to  study  the  characteristics  of  va-j 
fious  groups  of  men  as  ascertained  from  travelers,  and  to  compare^ 
xe  results  thus  gained  with  each  other  and  with  those  obtained 
|>y  Archfpology. 

Thus,  more  and  more  clear  became  the  evidences  that  the  tend- 
ency of  the  i*ace  has  been  upward  from  low  beginnings.    It  wa 
iound  that  groups  of  men  still  existed  possessing  characteristics  of 
lOKC  in  the  early  periods  of  development  to  whom  the  drift  and 
baves  and  shell-heaps  and  pile-dwellings  bear  witness;  groups  of 
len  using  many  of  the  same  implements  and  weapons,  building 
their  houses  in  the  same  way,  seeking  their  food  by  the  samo 
•ying  the  same  amusements,  going  through  the  same 
iges  of  culture ;  some  being  in  a  condition  correspond- 
ig  to  the  earlier,  some  to  the  later  periods. 
From  all  sides  thus  came  evidence  that  we  have  still  upon 
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tlie  oarth  exAmpIcft  of  all  tbe  mtin  stages  in  tb«  derelopmc 


htimaD  cirOiaatioa :  ihu^ 


w^od  irh«n  man  appears 
religion 


B       that 


above  tha  brat«a,  and  ^  any  religion  in  any 

aense  of  Uus  word,  Iheee  examples  can  Le  arranged  in  msx 
aeries  leading  to  tbe  hij^esl  planes  wlddi  homanttj  has 
that  ph3aaophic  olnenrets  mnj  among  tbeae  examples  stnd; 
is^njc  belipfs,  magea,  and  i  as  bacb  thraagh  earlier 

lier  fonnB  antil,  as  a  hiIt-,  lh-  ,vhole  evolut 
vined  if  not  fully  seen.    Moreover,  tbp  hasis  t; 
nrd  becarno  mora  and  more  clear;  t^  .raliuu  umi  "  the 

of  intelligence  have  always  been  wL...  w.^  y  are,  and  have  always 
operated  as  they  do  now — ^that  suiui  luui  progresaBd  from  tbe 
simple  to  th-  viL" 

Aa  this  L  -:.   i.  ....  ....      ..    and  tnc» 

strong,  its  siguificauoe  to  Thoolog}-  aroused  attention,  and  aatu- 
rally  '        minod  efforts  were  mu  *        '  -  (y^ 

IthoC  i-.' two  great  champions  •  AA 

were  De  MalHtre  and  De  Bouald ;  bat  the  two  attempts  wfaick 
; 


may  be  especially  recalled  as  the  most  ii   *         ial  among  English 
spiking  peoples  wore  those  of  Whati-.  u bishop  of  Hu 

and  tlie  Duke  of  ArgvU. 

First  in  the  comoat  against  these 
was  Whately.  He  wa,s  a  strong  man 
tionalities,  whose  breailth  of  thought  unci  litK-raiity  in  pi 

dcservcwl  all  honor;  but  these  very  qualities  drt^w  • *Mm 

diatrufit  of  his  orthi)dox  brethren,  and  while  his  s 

y>owGrfnl  in  tho  first  half  of  the  present  century  '  ;  down 

many  bulwarks  of  unreason,  ho  seems  to  have  b,   ..  .     i^tanlly 
in  fear  of  losing  touch  with  the  Church,  and  thercfi>re  to  har^ 


■promptly  attuckefl  some  scientific  reasonings,^  ' 
a  layman,  not  holding  a  brief  for  the  Church,  \. 
have  studied  with  more  care  and  less  prejudice. 
slow  t-o  see  the  deeper  si      '"  '*   \     ' 

in  their  relations  to  the 
he  set  the  battle  in  array  against  them. 

His  contention  was,  to  us-  '  ■  r-'     •' 

ever  did  or  over  cai)  einerg- 

state  of  utter  barbarism  Into  anything  that  can  be 
tion ";  and  that,  in  short,  all  imr    -'    '*r  civilix-^ 
savagti  races  are  but  fallen  di>  =»  ^f  rn. 

ilixf'd,  This  new  w^is  urp:ed  with  i 
but  t!ji>  facts  jiroved  too  strong  for 
that  many  races  were  without  sirapl 
irts  which  never,  probably,  coul'! 

n,  f<ir  example,  pott4»ry,tiie  bow  1   . ^ 

animals,  spinning,  the  simplest  principles  of  agricult 


He  was  not 
M 


>  a 
ad 


ad 
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hold  economy,  and  the  like;  and,  secondly,  it  was  shown  as  a 
|itnpile  nintter  of  fact  that  various  savage  and  barbarous  tribt's 
ad  raised  themselves  by  a  development  of  means  which  no  one 
from  outside  could  have  taught  them ;  as  in  the  cultivation  and 
improvement  of  various  indig*>notis  plants,  such  as  the  potato  and 
Indian  com  among  the  Indians  of  North  America ;  in  tho  domesti- 
cation of  various  animals  peculiar  to  their  own  regions,  such  as 
ie  llama  among  tho  Indians  of  South  America;  in  the  making 
sundry  fahrios  out  of  materials  and  by  processes  not  found 
among  other  nations,  such  as  tlie  bark  cloth  of  the  Polynesians, 
and  in  the  development  of  weapons  peculiar  to  sundry  localities, 
but  known  in  no  others;  sucli  a.s  tho  buomeraug  in  Australia. 

Most  effective  in  bringing  out  the  truth  were  such  works  as 
those  of  Sir  John  Lubbfx;k  and  Tylor ;  and  so  conclusive  were 
they,  that  the  arguments  of  Whately  were  given  up  as  untenable 
the  other  of  the  two  great  champions  above  referred  to,  and  an 
ittempt  was  made  by  him  to  form  ^e  diminishing  number  of 
thinking  men  supporting  the  old  theological  view  on  a  now  line 
of  defense. 

This  second  champion,  the  Duke  of  Argyll,  was  a  man  of 
much  knowledge  and  strong  powers  in  debate,  whose  high  moral 
ISO  was  amply  shown  in  his  adhesion  to  the  side  of  the  Ameri- 
in  Union  in  the  struggle  against  disunion  and  slavery,  despite 
the  overwhelming  majority  against  him  in  the  high  aristocracy  to 
rhich  he  belongs.  As  an  honest  man  and  close  thinker,  the  duke 
ras  obliged  to  give  up  completely  the  theological  view  of  the  an- 
tiquity of  man.  The  whole  biblical  chronology  as  held  by  the 
riiverstvl  Church, "always^  everywhere,  and  by  all,"  ho  sacrificed, 
3(1  gave  all  his  powers  in  this  field  to  supj>ort  the  theory  of  *'  the 
fall."  Noblesse  oblige  ;  the  duke  and  his  ancestors  had  been  for 
centuries  the  chief  pillars  of  the  Church  of  Scotland,  and  it.  was 
too  much  to  expect  that  he  could  break  away  from  a  tenet  which 
arms  really  its  '"  chief  corner-stone," 
Acknowledging  the  weakness  and  insufficiency  of  Archbishop 
hately's  argument,  the  duke  took  the  ground  that  the  lower, 
rbarous.  saviige,  brutal  races  were  the  remains  of  civilized  races 
rhich,  in  the  struggle  for  exisU^nce,  had  been  pushed  and  driven 
off  to  remote  and  inclement  parts  of  the  earth  where  the  condi- 
tions nei'essary  to  a  continuance  in  their  early  civilization  were 
absent;  that,  therefore,  the  descendants  of  primeval,  ci\41i2ed 
men  degenerated  and  sank  in  the  scale  of  culture.  To  use  his  own 
wonls,  the  weaker  races  were  "driven  by  the  stronger  to  the 
wootb  and  rocks/'  bo  that  they  became  "  mere  outcasts  of  the 
human  race.^' 

In  answer  to  thia,  while  it  was  conceded,  first,  that  there  have 
?n  examples  of  weaker  tribes  sinking  in  the  scale  of  culture 
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«fUT  t*fo^aptng  from  the  stronger  into  r^gioiifl  anf^rorabl*  to 
ligation,  and,  H«=rcoiuUy,  tliat  manj  powerful  natianfi  hM,n  \ 
iii'j  (it>cay(:<ij  it  waa  diowu  that  the  men  in  the  mast  rMnoUi 
tuifavorablo  regioiu  have  not  always  been  the  lowest  m  tha  maim\ 
men  have  been  frequently  foand  "among  the  woods  and 
cloi "  in  a  higher  state  tk  civilization  than  on  the  fertile  pliuia» 
such  examplcci  being  cited  as  Mexico,  Pern,  and  even  SooUaad; 
and  that  while  there  were  many  examples  of  special  and  local 
decline,  overwhelming  masses  of  facts  point  to  progress  ss  a 
rule. 

The  impnjbability,  not  to  say  impossibility,  of  many  of  tli4 
cfjDclunionB  arrived  at  by  the  duke  appeared  more  and  m<.>i 
strongly  as  more  became  known  of  the  lower  tribes  of 
It  wua  necessary  on  his  theory  to  suppose  many  things  whicii ' 
knowledge  of  the  human  race  absolutely  forbids  us  to  believe:  i 
example,  it  was  necessary  to  suppose  that  the  Australians  or  K< 
p.alanderH,  having  once  possessed  so  simple  and  convenient  an  \ 
SH  that  of  the  potter,  had  lost  every  trace  of  it ;  and  that  the  i 
triUiH,  having  once  had  so  simple  a  means  of  saving  labor  as 
fl]und]e  or  fimall  stick  weighted  at  one  end  for  sjiinning*  had  ^ 
it  up  and  gone  back  to  twisting  threads  with  the  hand.    In  factyi 

w(iH  necessary  to  suppose  that  one  of  th-        •-       •- 

fnjm  "the  bt"p:inning"  had  been  the  foi^. 
procBBfteK,  and  implements,  which  all  expi^nenoe  in  the  actnal 
world  teaches  us  are  never  entirely  forgotten  by  peoples  wbu 
have  once  a<Hjinred  them. 

Some  leading  arguments  of  the  duke  were  overt 
pie  rttatcmcntft  of  fact.  Tims,  his  instance  of  ■ 
jMinliod  to  tlie  verge  of  habitable  America,  and  ihv  :  in 

thu  lowest  depths  of  Hiivagery,  which  even  if  it  v 
moans  proved  a  general  rule,  was  deprived  of  ii.   . 
simple  fact  that  the  Eskimo  are  by  no  means  the  lowest 

ttho  American  continent,  and  that  varioii- 
trally  and  ad  van  tageouHly  placed,  as,  for  ill 
are  really  inferior  to  them  in  the  scale  of  culture.    Again, 

istatoment  that  "  in  Africa  there  appear  to  be  no  traces     ' 
time  when  the  natives  were  not  acquaiiitetl  with  the  use  v 
in  mot  by  the  fact  that  from  the  Nile  Valley  to  the  Cape  of  Ot; 
Hope  we  find,  whorovor  examination  has  Ixsen  in    *     ** 
fltono  im[»lemonts  which  in  all  other  parts  of 
the  use  of  iron,  some  of  which  at  hast  would  not  1 
hjul  tlieir  makers  j>----f' d  iron.    Tho  du^'     ■'- 
that  there  were  no  •  iv«  t»f>oohM  of  ^ 

by  adducing  tho  fact  ihtd  .-^ 

in  some  liigh  civilizations.     .....  .. 

ftMT  European  peasants  tu*day  using  stone  : 
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proves  simply  that  the  old  stone  mallet-heads  have  survived  as 
implements  ch<^ap  and  fairly  effective. 

The  argument  from  Comparative  Ethnology  in  support  of 
e  view  that  the  tendency  of  mankind  is  upward  has  received 
rength  from  many  sources.  Comparative  Philology  shows  that 
in  the  less  civilized,  barbarous,  and  savage  races  childish  forms 
of  speech  prevail ; — frequent  reduplications  and  the  like,  of  whicli 
we  have  survivals  in  the  later  and  even  in  the  most  highly  devel- 
oj>ed  languages.  In  various  languages,  too,  we  find  relics  of 
ancient  modes  of  thought  in  the  simplest  words  and  expressions 

Ijised  for  arithmetical  calculations.    Words  and  phrases  for  this 
burpose  are  frequently  found  to  be  derived  from  the  words  for 
hands,  feet,  fingers,  and  tods,  just  as  clearly  as  in  our  own  lan- 
guage some  of  our  simplest  measures  of  length  are  shown  by  their 
bames  to  have  been  measures  of  parts  of  the  human  body,  as  the 
cubit,  the  foot,  and  the  like,  and  therefore  to  date  from  a  time 
when  exactness  was  not  required.     To  add  another  out  of  many 
examples,  it  is  found  to-day  that  various  rude  nations  go  through 
^^he  simplest  arithmetical  processes  by  means  of  pebbles.    Into 
^^ur  own  language  through  the  Latin  has  come  a  word  showing 
that  our  distant  progenitors  reckoned  in  this  way.    The  word 
^^alculoJte  gives  us  an  absolute  proof  of  this.    According  to  the 
^fheory  of  the  Duke  of  Argyll,  men  ages  ago  used  pebbles  (calculi) 
'     in  performing  the  simplest  arithmetical  calculations  because  we 
-day  " calcidaie."     No  reduction  to  absurdity  could  bo  more 
orough.    The  simple  fact  must  be  that  we  "calculate"  because  I 
ur  remote  ancestry  used  pebbles  in  their  arithmetic. 

So,  too.  Comparative  Literature  and  Folk-Lore  show  childish 

odes  of  viewing  nature  and  childish  ways  of  expressing  the 

Nations  of  man  to  nature  among  peoples  of  a  low  culture  to- 

y,  such  as  clearly  survive  from  a  remote  ancestry  ;    note- 

orthy  among  these  are  the  beliefs  in  witches  and  fairies,  and 

.titudes  of  popular  and  poetic  expressions  in  the  most  civilized 

us. 
80,  too.  Comparative  Ethnography,  the  basis  of  Ethnology, 
ows  in  contemporary  barbarians  and  savages  a  childish  love  of 
ythings  and  games,  of  which  we  have  many  survivals, 

1  these  facts,  which  were  at  first  unobserved,  or  observed  as 

latter  of  no  significance,  have  been  brought  into  connection 

th  a  f  Jict  in  Biology  acknowledged  alike  by  all  important  schools, 

Agassiz  on  one  hand  and  by  Darwin  on  the  other — namely, 

toated  by  Agassiz,  that "  the  young  states  of  each  species  and 

oup  resemble  older  forms  of  the  same  group,"  or,  as  stated  by 

arwin,  that  "  in  two  or  more  groups  of  animals,  however  much 

ey  may  at  first  differ  from  each  other  in  structure  and  habits, 

they  pass  through  closely  similar  embryonic  stages,  we  may 


form,  and  are  tlierefore  cloe^i^  i^Laied."  • 

The  history  of  Art,  etipocialljr  8«  shown  by  ArchitAcrtorr,  in  ll« 
noblost  numamenttf  of  tli«  most  enlightened  nr. 
also  gives  abundant  proofs  of  this  same  upw».  .... 
the  mdeet  and  simpleat  begimmigs.   Many  colufflns  of  -  si 

ti&n  teaspl«s  or  tomba  are  bat  boiKiles  of  Ntltf  r^eda  e'. 
ventionalized  in  stone:  thetemplee  of  Qroecey  incladii.^ 
the  earliest  forma,  bat  the  Parthenon  itself,  while  in  parts  show* 
ing  an  evolution  o\r     '  "-j^tian  ture,cv'    '       'request 

rc'minifioencesande^  :i>tionsot  .  construi  nwood: 

the  medieval  cathedrals,  while  evolved  out  of  Roman  and  Byxazi-' 
Qe  fttracttires,  constantly  show  unmistakable  sorrivals  of  prvhui* 
»ric  oonstmctioa-t 

Soy  too^  History  has  come  in^  illostrating  the  unknown  froa 


*  for  lli«  afedM  fonu  gfrea  to  eftrty  tronxe  uci»  crtc^  tee  MUma,  rrimitir*  tabf^ 
ItAotA  of  ScaodiiWTU,  LondoQ,  19^8.  Labbook'»  IstrodvotioOi,  p^  &»i;  sad  far  Fltfi^cp 
LubUick'a  Prehiotoric  lUiif  cUplcr  U ;  aI«o  CArUiDuc,  U»  A«c«  Pr^AliliiOf^ni  4r 
TEffpaSU  et  du  Portogtl,  p.  227  ;  iil»u  Keller,  LUie  Dwelliagi;  ftlio  IVeTVi.  BiMU- 
tloM  LftciKtrrfl;  ftteo  Boyil  Pawktmi.  Earlv  Min  Itt  Gtea(  BriUSli,  ^  S9$;  i 
p.  6  ;  ftUo  L^rllf  Antiquity  of  Man,  chap.  Q.  For  tbe  cnuio^  e(e..  hi  Uie  ncrtb  of 
Xtt&ra^  Andcnt  ^krottijih  Lake  DwcUlofii,  Edinboiflib,  ICiSt.  For  iDoandt  tad 
eoDstniccioaa  in  tbe  txVKmc  aotttlt  of  £urcif>o,  see  Carrallhar^a  vovfc  en  Qpifa 
•bote  nUnl,  Part  UI..  cbaji.  ill  for  tbe  »onrr«  OC  Hr.  SootWl^ 
BragBcfa,  Egjpl  of  the  Pbaraub^  For  ibo  tvo  side*  of  th*  <|ta««tkilk  vbtiker  te  l^ 
lowest  gradcii  of  earagerj  there  U  really  &•<  -        ir  po«cf,  or  aajtliv^ 

Khirh  call  ho  callctl,  in  aay  occeptod  wofte,  :  .:*^  «ft%  talfbod;,h 

worlu  already  cited.     For  b  vlrikiog  but  niilier '.  .«  cfXt^rt  k<  ^  tlMnllft 

moral  and  reltgioue  icnM^  in  the  venr  towcet  Au^t  i-q,  «e«  QO'  >  -^iltiw  if 

Arclihtsbop  Vaiighan  on  ScieD(?e  and  Religion.    For  ooe  out  of  mulltliMtai  «f  auttiif  ol 
•troclivt'  rcMxubtanoctf  io  andenl  stotie  tmplctaents  and  those  aow  fat  oiv  a 

a^  tribes,  aec  compariBon  between  old  Scaodinavian  arrow-biaiW  aad  thtiftt  tfomtHf 
roagbt  from  Tiona  del  Fuego,  in  Nllreon  aa  aborc.  eepedalljr  in  Plate  V.  Vvt  a  bckf  mA 
adibifnble  etauiui^nt  of  ihe  arguments  on  both  tides,  aoe  Sir  J.  Lnbbock't  iNnukt  fip«* 
RWen  in  ilic  appcndii  to  the  American  editkut  of  bla  Orii^In  of  nfUlaliatt,  cftc  PW 
tin-  t;oiu:ral  argiiiucnt  referred  to  bctwcTi  WlmU'ly  and  ibt"  r>ukt  of  Arjf^U  on  tmmti^mk 
Ldbhock  on  tbo  otl»cr,  ece  Lubbock'*    '  per  afi  Bbore  fii**l ;    '  ''*f 

of  Haiikiml,  e«pedA]ly  p.  193;  anil  ii  "t  An^jrll,  Primeval   '  )V 

dltBruItint)  of  8aragc«  lu  AHthmctlo,  mv  LuhlMiok,  Orifc^n  of  CiTiliiatioo,  htm  ¥««i, 
IHSO,  pp.  4fi9  rt  9€4j.  For  a  tcrjr  temperate  and  judicial  rtrw  of  the  whM^  nu«:iV-ft.  wm 
TTlor.  Early  History  of  Mankind,  chap.  vU.,  cs|»ccially  pp.  18«-l«1,  alao  c*u  fa 

brit*f  summary  of  ibo  ficicnU6r  po«lilon  r^-r^r:\\„ty  ii,p  MtagnatJon  and  d't'T'i  .-«^ 

resulting  in  the  sutenient  tliat  sudi  w  "  Iti  no  way  oontrik  i  ^ai 

dTiIitaiUm  luelf  ie  drrelopcd  from  lf>w  m  mj:"  cta#:eii,"  «;♦  Tjlor,  Aiii^i'  >'u.  t'.  vi.>.  I 
f  For  ttriking  examplcd  of  tbo  tcitinon^  of  Unisuaffe  (o  tipWMrd  pi  Qi^ipm,  mc  t^lfl; 
p.  zii:  aK  to  cTolution  iii  \     ' '.  '  or&MBp«li  «■! 

Eirrpilon  ami  AMnrrinn,  v  '•itmi  «■  ^^OT* 

.ji,  ten  iViRl— *> 
..•0  Ottfried  Ifttia 
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Abpivui  Axi  and  iu  iiein&iuaf  fiugiuU  trmoiatton,  Londoai  iiib%  ppk  llfl^  J 
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I 

^■the  known — the  developraent  of  man  in  tLo  prehistoric  period 
^■from  bis  develupniuut  within  historic  times.  Nothing  is  more 
^■evident  from  history  than  the  fact  that  weaker  bodies  of  men 
^  driven  out  by  stronger  do  not  necessarily  relapse  into  barbarism, 
,  bnt  frequently  rise,  even  under  the  most  unfavorable  circum- 
BtunceSy  to  a  civilization  equal  or  superior  to  that  from  which  they 
have  been  banished.  Out  of  very  many  examples  showing  this 
iw  of  upward  development,  a  few  may  be  taken  as  typical.  The 
Slavs,  who  sank  so  low  under  the  pressure  of  stronger  races  that 
Ihey  apparently  gave  the  modern  world  a  new  word  to  oxpress 
16  most  hopeless  servitude,  have  developed  powerful  civilizations 
iliar  to  themselves;  the  barbarian  tribes  who,  ages  ago,  took 
ige  amid  the  sand-banks  and  morasses  of  Holland,  have  de- 
kX'lopfxl  one  of  the  world's  leading  centers  of  civilization;  the 
retched  peasants  who  about  the  fifth  century  took  refuge  from 
ivading  hordes  among  the  lagoons  and  mud-banks  of  Venetia, 
ieveloped  a  power  in  art,  arms,  and  p<;litics  which  is  among  the 
ronders  of  human  histui-y;  the  Puritans,  driven  from  the  ciWli- 
ition  of  great  Britain  to  the  unfavorable  climate,  soil,  and  circum- 
^NStances  of  early  New  England ;  the  Huguenots,  driven  from  Franco, 
.  country  admirably  fitted  for  the  highest  growth  of  civilization, 
various  countries  far  less  fitted  for  such  growth;  the  Irish 
sasantry  driven  in  vast  numbers  from  their  own  island  to  other 
ifts  of  the  world,  on  the  whole  less  fitted  to  them — all  are  proofs 
it,  as  a  rule,  bodies  of  men  once  enlightened,  when  driven  to 
infavorable  climates  and  brought  under  the  most  depressing  cir- 
cumstances, not  only  retain  what  enlightenment  they  have,  but 
Ifo  on  incnmsing  it.  Besides  these,  we  have  such  cases  as  those  of  1 
criminals  banished  to  various  X)enal  colonies  from  whose  descend- 
its  has  been  developed  a  high  civilization;  and  of  pirates,  like 
los©  of  the  Bounty,  whose  descendants,  in  a  remote  Pacific 
slaufl,  became  sober, sternly  citizens;  thousands  of  examples  showi 
ie  prevalence  of  this  same  rule — the  rule  that  men  in  masses  do  ' 
lot  forget  the  main  gains  of  their  civilization,  and  that  their  tend- 
icy  is  upward. 
Another  class  of  historic  facts  also  testifies  in  the  most  strik- 
ing manner  to  this  same  upward  tendency — the  decline  and  de- 
ih  *  in  of  various  civilizations  brilliant  but  hopelessly  vitiated. 

LJ  iitastrophes  are  seen  more  and  more  to  be  but  steps  in  this 

levelopment.    The  crumbling  away  of  the  great  ancient  civiliza- 
^ons  based  upon  desi)otism,  whetlier  the  despotism  of  monarch, 
priest,  or  mob — the  decline  and  fall  of  Roman  civilization,  for  ex- 
3ple,  which,  in  his  most  remarkable  generalization,  Guizot  has 
lown  to  have  been  necessary  in  the  development  of  the  richer 
ivilization  of  modern  Europe;  the  terrible  struggle  and  loss  of 
le  Crusades,  which  once  appeared  to  be  a  mere  catastrophe,  but 
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are  BOW  seen  to  have  brought  on  the  dowufall  of  ^m,  and 

the  centralizingj  civilizing  luonarchical  period  ;  thij  .  ..^.ii  Beva 
lution,  once  thought  a  mere  outburst  of  diabolic  pacsaion.  but  no 
seen  to  be  a  transition  from  the  ni"  '  .   .       -,qJ 

epoch — all  show  that  even  wide-sp:.--    :     _..  i_ 

even  indeed  the  greatest  political  and  moral  catastro}>hear  so  : 
fr"m  leading  to  a  fall  of  mankind,  tend  in  tho  long  run  to 
humanity  to  higher  planes. 

Thus,  then,  Anthropology  and  its  handmaids  Ethnolo^',  Phi- 
lology, and  History,  have  wrought  out,  beyond  a  doubt, 
the  upward  evolution  of  humanity  since  the  appearance  of 
upon  onr  planet. 

And  these  researches  have  not  been  confined  to  pi 
man's  material  condition.    Far  more  important  evidencea  haw 
been  found  of  upward  evolution  in  his  family,  social,  rooralj 
tellectual,  and  religious  relations.    The  light  thrown  on  thisi 
ject  by  such  men  as  Lubbock,  Tylor,  Her1>ert  8j)enr**r,  Buc 
Draper,  Max  Miiller,  and  a  multitude  of  others,  dr 

baitings,  stumblings,  ami  occasional  following  of  vi .  .^j  \% 

is  among  tho  greatest  glories  of  the  century  now  ending. 
all  these  investigators  in  their  various  fields,  holding  r:  for" 

any  system  sacred  or  secular,  but  seeking  truth  as  (i      .,  .oMt. 
the  same  general  testimony  of  the  evolution  of  higher  cot 
lower.    The  process  has  been  indeed  slow  and  painful,  Init 
does  not  prove  that  it  may  not  become  more  rnpid  and  los^  fr 
ful  in  sorrow  as  humanity  goes  on.* 

While,  then,  it  is  not  denied  that  many  inst  r 
sion  can  be  found,  the  consenting  voice  of  unbi...      :i 
in  all  lands  has  declared  more  and  more  that  tho  beginnings  ofj 
our  race  must  have  been  low  and  brutal,  and  that  th*- 
has  been  upward.     To  combat  this  conclusion  by  exaii 
cline  and  deterioration  here  and  there,  has  become  im]- 
well  try  to  prove  that,  because  in  the  Mississippi  ther* 
in  which  the  currents  flow  northward,  there  is  no  m 
flowing  southward  ;  or  that,  because  trees  decay  aii 
^no  law  of  upward  growth  from  germ  to  trunk.  1'^- 
id  fruit. 

A  very  strikinj^  evidence  that  the  iher^^ 
como  untenable  was  seen  when  its  main  fi,  , 
tific  fields  Yon  Marlius,  in  the  full  ripeness  of  hid  povors*  puhlidj 
declare<l  bis  conversion  to  the  R'  '  u*. 

Yet,  while  the  ton<lency  of  1 1,  tiuman  thought  In  w- 

cent  times  is  unmistakable,  the  slruggle  against  the  older  sxem  ts  j 


*  A»  to  ttir  good  «fffc(«  of  mignukni,  •••  WtiU,  IntroOuoite  to  Aalhrapolasr, 

-    1868,  p,  M». 
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not  yet  ended.  The  bitterness  of  the  Abb^  Hamard  in  France 
Las  been  carried  to  similar  and  even  greater  extremes  among  sun- 
I  dry  Protestant  bodies  in  Europe  and  America.  The  simple  truth 
^^f  history  makes  it  a  necessity,  unpleasant  though  it  be,  to  chroni- 
^Ble  two  t3rpical  examples  in  our  o^vn  land  and  time. 
^f  In  the  year  1875  a  leader  in  American  industrial  enterprise 
'  created  at  the  capital  of  a  Southern  State  a  xiniversity  which  bore 
his  name.  It  was  given  into  the  hands  of  one  of  the  religious 
sects  most  powerful  in  that  region,  and  a  Bishop  of  that  sect  be- 
came its  President.  To  its  chuir  of  Geology  was  called  Alexan- 
der Winchell,  a  scholar  who  had  already  won  eminence  as  a 
teacher  and  writer  in  that  field,  a  professor  greatly  beloved  and 
respected  in  the  two  universities  with  which  he  had  been  con- 
nected, and  a  member  of  the  sect  which  the  institution  of  learning 
above  referred  to  represented. 

But  his  relations  to  this  Southern  institution  were  destined  to 
be  brief.     That  his  lectures  at  the  Vanderbilt  University  were 
arned,  attractive,  and  stimulating  even  his  enemies  were  forced 
admit ;  but  he  was  soon  found  to  believe  that  there  had  been 
en  earlier  than  the  period  assigned  to  Adam,  and  even  that  all 
the  human  race  are  not  descended  from  Adam.    His  efifort  in  this 
as  to  reconcile  science  and  Scripture,  and  he  was  now  treated  by  a 
etb<>dist  Episcopal  Bishop  in  Tennessee  just  as,  two  centuries  he- 
re, La  Peyr^re  had  been  treated  for  a  similar  effort  by  a  Roman 
atholic  Vicar-General  in  Belgium,    The  publication  of  a  series 
of  articles  on  the  subject,  contributed  by  the  professor  to  a  North- 
em  religious  newspaper  at  its  own  request,  bronght  matters  to  a 
imax,  for,  the  articles  having  fallen  under  the  notice  of  the  lead- 
g  Southwestern  organ  of  the  denomination  controlling  the  Van- 
lerbilt  University,  the  result  was  a  most  bitter  denunciation  of 
of.  Winchell  and  of  his  views.    Shortly  afterward  the  professor 
as  told  by  Bishop  McTyeire  that  "  our  people  are  of  the  opinion 
at  such  views  are  contrary  to  the  plan  of  redemption/'  and  was 
uested  by  the  bishop  to  quietly  resign  his  chair.    To  this  tlie 
irofessor  made  the  fitting  reply :  "  If  the  board  of  trustees  have 
e  manliness  to  dismiss  me  for  cause,  and  declare  the  cause,  I 
►refer  that  they  should  do  it;  no  power  on  earth  could  persuade 
o  to  decline,'* 
"  We  do  not  propose/'  said  the  bishop,  with  quite  gratuitous 
fiuggeativeness,  "to  treat  you  as  the  Inquisition  treated  Galileo/' 
"  But  what  you  propose  is  the  same  thing/'  rejoined  Dr.  Win- 
elL    "  It  is  ecclesiastical  proscription  for  an  opinion  which  must 
be  settled  by  scientific  evidence." 

Twenty-four  hours  later  Dr.  Winchell  was  informed  that  his 
air  had  been  abolished,  and  its  duties,  with  its  salary,  added  to 
ose  of  a  colleague;  the  public  wore  given  to  understand  that 
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3M  w«fie  purely  eecmauc;  th* 
.  with  official  €(KBiil2iDeBt»,efideElly  in  bvpe  that  he  wo«U 

Such  VM  o  iev.    In  »  frmnk  ieU«r  to  tie 

ag  JooraAi  ..  ^  :own  he  ilated  the  irlkofeu^ 

The  intol«nuio»-hAii&g  preas  of  the  cooatiyy  roii^ioos  *Dd 

iIat,  did  not  hold  H*  peace.    In  tkb  the  aathoritaee  of  IL* 

ijTervtty  waited  for  tho  «torta  to  blow  orer.    It  was  erideot^al^ 

■tf  that  a  defence  mtx^  be  made,  and  a  local  ov^gan  of  the  avc^fl 

rhi' *  'ditonhip  *  '  -proft—nr,  had  nlwajfl 

it  ii'%  riows  w.  itooe  inaocoracj  ^riiklH 

Ity  charactenzen  a  profeofur's  tdees  of  a  riral'a  Caachiagt, 
■tuned  the  ta»k.    In  the  articlea  which  foUowedr  the  osnai  an- 
stific  hypothoieii  m  to  the  orrAtfon  were  dedand  to  be  **  afamid«* 
'  T%giX9  an<l  nir  :^teroi»  and  gratuttima'*  Tbi^ 

champion  >^v.ii<w  uiuv     iij>/  wojectiutia  drawn  frcrm  foodli/er- 
strntii  anil  tliu  likt*  are  met  by  reference  to  tho  analogy  of 
Ldam  and  Evo^  who  presented  the  fthenomena  of  adults  wiua 
^ibpy  wore  but  a  day  old,  aud  by  the  flood  of  Noah  and  cnher  cata- 
clysms, wbich^  with  the  constant  chancre  of  ualnre,  ai«  aufictent 
account  for  V  ! 


Undor  iuspiiL 
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roligiouit  body  iu  control  of  the  university  had  already  in  Octohw, 

1878,  iifivf-n  ullernnce  to  its       '    *  mctificd  t$ci4»nce  aa  fol- 

lows t  "ThJB  isan  ugo  in  uJ.  lieuflu* having  divesled 

itHPlf  of  tho  habiliments  that  most  adorn  and  dignify  hnmaaity, 
ralkfl  abroad  in  shameleBB  d(*nudation.    The  arrogant  and 
Firtiaont  claims  of  Huh  scic^nco, '  falsely  so  called/  have  been 
boifttorouB  nnd  persistent,  that  the  unthinking  maes  have  beat 
A\\y  deluded;  but  our  univf'rsity  alone  has  had  tho  coura^  to^ 
iy  its  young  but  vij^orous  hand  uprm  the  mane  of  un 
Spoculation  and  say,  'W*.*  Trill  have  no  more  of  this,'" 

It  i«  a  consolation   to  know  bow  the  res'i'^    •^-""   .i.--.,«t 
sought,  has  btiou  achiev<jd,  for  in  the  "  ode  *'  su:  ,  of 

tho  cornor-b'ione  of  a  new  tbeolo^cal  building  of  Uiu  isaiao  uni 
vorsity,  iu  May,  1880,  wo  read: 

''Sclonoo  ADtl  H^voUtiAti  here 

<ii  iJio  roed 

Through  graco  nnd  nature  op  to  Ofil 

fi  is  iilrto  ploasin^y  (o  know  that  while 
itsolf  a  univursity  thus  %nolatt'd  the  funUc: 
which  any  institution  worthy  of  th«*  name  mn;^ 
institution  which  has  H        '   • 

i»rth  to  biggin  sonictli 
Stal«  UuiYeraity  of  Michigan— recalled  Dr.  Winchell  at 
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hia  professorship,  and  has  honored  itself  by  maintaining  him  in 
that  position,  where,  unhamjwred,  he  has  ever  since  been  able  to 
utter  his  ^iew8  in  the  midst  of  the  largest  body  of  students  on  the 
American  continent. 

Disgraceful  as  this  history  was  to  the  men  who  drove  out  Dr. 
Winchell,  they  but  succeeded,  as  various  similar  bodies  of  men 
making  similar  efforts  have  done,  in  advancing  their  supposed 
victim  to  higher  position  and  more  commanding  influence.* 

A  few  years  after  tliis  suppression  of  earnest  Christian  thought 
|t  an  institution  of  learning  in  the  western  part  of  our  Southern 
^ites,  there  appeared  a  similar  attempt  in  suudry  Southeastern 
States, 

As  far  back  as  tlie  year  1357  the  Presbyterian  Synod  of  Missis- 
ippi  passed  the  following  resolution  : 

*Wli€re(is,  We  live  in  an  age  in  which  the  most  insidious  at- 
cks  are  made  on  revealed  religion  through  the  natural  sciences, 
id  as  it  behooves  the  Church  at  all  times  to  have  men  capable  of 
fending  the  faith  once  delivered  to  the  saints; 
*^R€JioIved„  That  this  presbytery  recommend  the  endowment  of 
,  professorship  of  Natural  Science  as  connected  with  revealed  re- 
ion  in  one  or  more  of  our  theological  seminaries." 
Pursuant  to  this  resolution  such  a  chair  was  established  in 
be  thftological  seminary  at  Columbia,  8.  C,  and  James  Woodrow 
ras  aj»i>oint^d  professor.    Dr.  Woodrow  seems  to  have  been  ad- 
iirably  fitted  for  the  position — a  devoted  Christian  man,  accept- 
3g  tlie  Presbj^terian  standards  of  faith  in  which  he  had  been 
jronght  up  and  at  thi*  same  time  giving  every  effort  to  acquaint 
_liims*'lf  with  the  methods  and  conclusions  of  science.    To  great 
fttural  endowments  he  added  constant  labors  to  arrive  at  the 
ruth  in  this  field.    Visiting  Europe,  he  made  the  acquaintance  of 
lany  of  the  foremost  scientific  investigators,  became  a  student  in 
liversity  lecture-rooms  and  laboratories,  an  interested  hearer  in 
cientific  conventions,  and  a  correspondent  of  leading  men  of  sci- 
ace  at  home  and  abroad.    As  a  result  he  came  to  the  conclusion 
%t  the  hypothesis  of  evolution  is  the  only  one  which  explains 
rious  leading  facts  in  natural  science.    This  he  taught,  and  he 

*  For  Dr.  WiDchet1*B  original  etatcreenta,  see  Adamites  and  Pre-Adamitea,  Rrracusc, 

,  T.,  1878.     For  the  first  impurtant  denundation  of  Iiin  Wowa,  Boe  the  St  I^nuis  Christian 

laT  24,  1878.     For  the  coaver«aiioo  witb  Bi^bop  McTrcire,  ece  Dr,  Winchcll's 

;  in  the  NavhTUle  AmcHean.  June  lO,  1878.     For  the  curious  reply  from  Dr. 

*zne,  tice  the  Xoahvillo  Giristinn  Advocate,  July  12,  1878;  and  for  the 

;.(-nt  of  ibe  mailer,  bv«  the  No&hvtlle  American  of  July  19,  1876.     Fur  the 

r  iMitrn^  of  tlic  attack  in  the  denomi national  organ  of  Dr.  WinchcHV  opproasom.  pec 

brillc  Christian  Advocate,  April  26,  1879.     For  the  oratoricnl  declaration  of  the 

lOonlcrenoc  upon  the  matter,  seethe  NashTille  Amcricftn,  October  Ifi,  1878;  and 

Ir^'^dt**  regarding  the  "  harmony  of  sdencoand  rerelation  "  aa  supported  at  the  onl- 

y,  m>4)  Ui«  NttAhville  Ain?ricaiif  Siay  2,  1880, 
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la  U8S  aad  IMS  tfa*  bovi  of  < 

III  iifiii  nilTTifiitlr"^fTTi  [if  TT  1"  ii|i  rtii  ITi  f 
Toodrcnr  to  vUte  hk  rim  sa  ngsrd  lo  < 

iandwid«l]rca«dBiid«to0sdi  effect  Ikst  tbe 
[  ili/jrtl  J  afiemrd  | 

•Yolntioo  wm  defined  fay  ProL  Woodrov  nol 

fMt  jniindnfi  ia  the  fsttlL 

In  the  jmx  1664  alarm  rogudia^  Dr.  Wcndrov's 

i  to  «how  iiadf  in  larger  fjTopaftkw,  aad  a  minuaty  repovt 
rnfl  introduced  into  the  Synod  of  South  Oaroliaa  declaring  thiS 
'  tba  fynod  b  called  upon  to  decide  sot  upon  the  qoaetton  vbHbn 
tho  «^  viewv  of  Dr.  Woodnnr  contradict  the  B{bT<^  •»   * ^  higbeft 
oad  abiolttte  lenie,  but  upon  the  qucation  whether  atiadict 

the  interpretation  of  the  Bible  by  the  Preebytarian  Ckurch  in  the 
United  Statea" 

Perhape  a  more  eelf-oondemnatory  etatement  was  nerer  pr^- 
senied,  for  it  clearly  recognized,  as  a  basts  >^ 
least  a  poosiblo  difference  between  ** the  interpr^  •<% 

by  tlio  PrvMbyterian  Cburrh  '^  and  the  teachings  of  **  the  Bible  ii 
its  hifchc'fit  and  absolute  sensa'' 

TliiH  hostile  movement  became  so  strong  that,  in  spite  of  the 
favornblo  action  of  the  dircctoni  of  the  seminary*  and  against  the 
clTorl*!  of  ft  broml-mjndorl  minority  in  the  rff"*  -  •  --"p  bodies 
Imvinj;  iiltlrimU!  chnr^^f  of  the  instittition,  the  n^m  the 

VHri(»uB  8yno<lM  miHtMl  u  htomi  of  orthodoxy  an  ywIJ 

row  from  lils  pont.     Happily^ he  was  at  tliOHanu  w...-   j-i<'i.-.-u->..^r  in" 
the  UniverBity  of  8outh  Carolina  in  the  same  city  of  Colufiil»ia, 
utid  from  his  rhnir  in  tliat  institution  ho  rontinut^d  to  ' 
ral  rioinnce  with  the  approval  of  the  great  majority  u;   : 
men  in  that  region  ;  hence,  the  only  effw^t  of  tlie  attempt  t 
hitu  waR,  tliai  hifl  ponition  was  made  higher,  respect  for  1  \<t^ 

and  his  ropuUition  wider. 

In  spito  of  attempts  by  the  more  orthodox  to  prevent  students 
E>f  tho  tlioolt.        '  'iwling  li 

Ity,  llit»y  ]"  :    him; 

horc^y  sponicHl  to  enhance  his  influence. 

It  should  bo  bornt>  in  mind  that  the  prr  i 
bcM'U  one  of  the  moat  rospectinl  au<l  beloved  ttj 

in  th(»  South  during  more  than  a  quarter  of  a  c*-! 

1» ^"  *iinied  out  of  his  position  with  r       ■  •  — '- 

<  .  ikud  ind»HKi  without  even  tht> 

ilid  iiu  t>minent  but  thoughtful  divine  o(  thu  buutbtsm  Preabj 
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Church  declare  that "  the  method  of  procedure  to  destroy 
Fblution  by  the  majority  in  the  Church  is  vicious  and  suicidal," 
.  that  ^  logical  dynamite  has  been  used  to  put  out  a  supposed 
in  the  upper  stories  of  our  house,  and  all  the  family  in  the 
Be  at  that."  Wisely,  too,  did  ho  refer  to  the  majority  as  "sow- 
'  in  the  fields  of  the  Church  the  thorns  of  its  errors,  and  cumber- 
[  its  path  with  the  debris  and  ruin  of  its  own  folly." 
To  those  recent  cases  may  be  added  the  expulsion  of  Prof.  Toy 
ai  teaching  under  ecclesiastical  control  at  Louisville,  and  his 
foction  to  a  far  more  influential  chair  at  Harvard  University ; 
le  driving  out  from  the  American  College  at  Beyrout  of  the 
Qung  professors  who  accepted  evolution  as  probable,  and  the  rise 
fene  of  them  at  least,  Mr.  Nimr,  to  a  far  more  commanding  posi- 
1m  than  that  which  he  left — the  control  of  three  leading  journals 
t  Cairo ;  the  driving  out  of  Robertson  Smith  from  his  position  at 
Idin burgh,  and  his  reception  into  the  far  more  important  and  in- 
j^ntial  professorship  at  the  English  University  of  Cambridge; 
■  multitudes  of  similar  cases.  From  the  days  when  Cotton 
father  drove  out  Henry  Dunster,  the  first  President  of  Harvard 

flege,  for  "falling  into  the  briers  of  Autipedobaptism "  until 
\  the  same  spirit  is  shown  in  all  such  attempts.  In  each  we 
e  generally  on  one  side  a  body  of  the  older  theologians  who, 
Eheir  youth,  have  learned  nothing  and  forgotten  nothing, 
professors  who  do  not  wish  to  rewrite  their  lectures,  and 
of  unthinking  ecclesiastical  persons  of  little  or  no  impor- 
ince  save  in  making  up  a  retrograde  majority  in  an  ecclesiastical 
ribunal;  on  the  other  side  we  have  as  generally  the  thinking, 
pen-minded,  devoted  men  who  have  listened  to  the  revelation  of 
ieir  own  time,  as  well  as  of  times  past,  and  who  are  evidently 
Bking  the  future  thought  of  the  world. 

fclere  we  have  survivals  of  that  same  oppression  of  thought 
Bheology  which  has  cost  the  modern  world  so  dear ;  the  system 
'fiich  forced  great  numbers  of  professors,  under  penalty  of  depri- 
|tion,  to  teach  that  the  sun  and  planets  revolve  about  the  earth  ; 
■1  comets  are  fire-balls  flung  by  an  angry  God  at  a  wicked 
Srld ;  that  insanity  is  diabolic  possession;  that  anatomical  in- 
stigation of  the  human  frame  is  sin  against  the  Holy  Ghost; 
mtt  chemistry  leads  to  sorcery ;  that  taking  interest  for  money  is 
Irbidden  by  Scripture;  that  Geology  must  conform  to  ancient 
[gbrew  poetry.  From  the  same  source  came  in  Austria  the  rule 
le  "  Immaculate  Oath,"  under  which  university  professors, 
before  the  dogma  of  the  Immaculate  Conception  was  defined 
xe  Church,  were  obliged  to  swear  to  their  belief  in  that  dogma 
fore  they  were  permitted  to  teach  even  Arithmetic  or'Geom- 
in  England,  the  denunciation  of  inoculation  against  small- 
|;  in  Scotland,  the  pixjtests  against  using  chloroform  in  child- 
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birth  u  ^  vitiating  tbc  primal  cotm  agminat  WNna&';  iaFtaw*. 
Uke  me  in  cterioal  aehocib  of  a  hvlamal  Ussi-lwDk  £roBi.  vhk^ 
Vapoleon  waa  l«ft  oat;  and,  in  Anenca,  tbe  use  of  *»»— «n]f  ta 
which  the  Ixuittisiiion  ta  docbu^  to  he  a  partly  civil  triboaal,  «r 
Puhtana  tolerant. 

So,  UiO^  among  mallitmifis  of  anular  dforta,  abroad  ^rr  fisr*^ 
Inring  eeatnriea  the  fettering  of  timrwiiiia  at  ^^g^Mh  an 

ivenitiei  by  teat  oatha^aabaeriptifnis  to  artacka  and  cau^a: 
nthoal  nnmbffr.    In  oar  own  ocmntry  we  have  liad  in  a 

noQunatiimal  coDegea,  aa  the  &rvt  qnalification  for 
not  ability  in  the  subject  t<)  be  tanir'*^*  ^  "*  r^  A-^r-^-y 
>r  fihibboleth  of  the  denominalion  A 

rm'ty. 
,,....  tlic^  days  eodi  attempts  generally  def«a  thcsn- 
Ttie  Dtippotted  victim  ia  generally  made  a  man  of  mark 
•ed  to  a  higher  and  wider  spt 
withstanding  the  march   of    acic 
truth,  any  opposing  Conference,  Sjmod,  Board  of  Commit 
mrd  of  Trustees,  or  Faculty,  is  but  as  a  nest  of  field-mice  in  ^h^ 
&th  of  a  steam  plow. 
The  barm  done  to  religion  in  them  attempta  ia  far 

lan  that  done  to  sdoncM*;  for  thereby  "- -■  ;  -        - 

pn-ad,  ('j^iwcinlly  among  oi.>en-minded  yc' 
cepti.vl  C*hri»tian  system  demands  a  c*»dC'  wl'  truth,  wilh 

the  perHwnition  of   hunost  investigators^  iii.-.    ..ivfvfcr  - 
faJHA.     Well  was  it  said  in  substance  by  President  .' 
J  n,   that   no   more  sure  way  of   making  un^ 

C ...wiity  among  young  men  could  bo  devised  thai 

at  tho  doctrines  arrived  at  by  the  great  scieDUfic 
tins  period  aro  opposed  to  religion. 

Yot  it  is  but  justice  here  to  say  that  more  and  mor**  tin  r^  H 
evolved  out  of  this  past  history  of  oppression  a  better  h 
18  milking  itself  manifest  with  power  iu     ' 
b<xli«8  of  the  world.      In  tho  Cburrli  of  ^ 
such  utterances  as  those  of  St.  George  Mi  vart«  declaring  that  Um 

'    -  the' 


Church  must  not  attempt  to  interfere  v '' 
Almighty  in  tho  Qaliloo  case  gave  her  a  di 
priesthood  of  science  must  remain  with  the  men  of 

the  An^^lican  Church  and  its  Ameri' —    ' '•  -  — ^  * 

and  utterances  of  such  men  as  At 
and  many  othors,  pro\'ing  thai  tho  \h 

more  aud  mon'i  tending  to  peace  ratlu . 

ence ;  and  in  tho  other  churohe**,  especially  in  Amc-i 
is  3'tft  much  to  bo  dosinn],  tin?  \v 

to  Alexandor  WinchoU,  and  thi     :      .   :.    ^ 

uugur  well  for  a  bettor  state  of  things  in  the  futor^ 


the 
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From  the  science  of  AntAhropology,  when  rightly  viewed  aa  a  ' 

rholo,  has  come  the  greatest  aid  to  those  who  work  to  advance 

eligion  rather  than  to  promote  any  particular  system  of  Theology ; 

yt  Anthropology  and  its  subsidiary  sciences  show  more  and  more 

iat  man,  since  coming  upon  the  earth,  has  risen,  from  the  period 

rhen  he  had  little,  if  any,  ideas  of  a  great  power  above  him, 

arough  successive  stages  of  fetichisni,  shamanism,  and  idolatry 

[)ward  better  forms  of  belief,  making  him  more  and  more  ac- 

Bssible  to  nobler  forms  of  religion.     The  same  sciences  show, 

3,  within  the  historic  period  the  same  tendency,  and  especially 

ithin  the  events  covered  by  our  sacred  books,  a  progress  from 

^tichism,  of  which  so  many  evidences  crop  out  in  the  early  Jew- 

jh  worship  as  shown  in  the  Old  Testament  Scriptures,  through 

:>lythei3m,   when   Jehovah  was   but  "  a  god   above  all    gods," 

irough  the  period  when  ho  was  "  a  jealous  God,"  capricious  and 

lel,  until  he  is  revealed  in  such  inspired  utterances  as  those 

the  nobler  Psalms,  the  groat  passages  in  Isaiah,  the  sublime 

shiug  of  Micah,  and,  above  all,  through  the  ideal  given  to  the 

rorld  by  Jesus  of  Nazareth, 

Well  indeed  has  an  eminent  divine  of  the  Church  of  England 
I  our  own  time  called  on  Christians  to  rejoice  over  this  evolution 
^between  the  God  of  Samuel,  who  ordered  infants  to  be  slaugh- 
?rod,  and  tho  God  of  the  Psalmist,  whose  teuder  mercies  are  over 
all  his  works ;  between  the  God  of  tho  Patriarchs,  who  was  always 
Bjientiug,  and  the  God  of  tho  Apostles,  who  is  the  same  yesterday, 
>-day,  and  forever,  with  whom  there  is  no  variableness  nor  shadow 
turning ;  between  the  God  of  the  OW  Testament,  who  walked 
the  garden  in  tho  cool  of  tho  day,  and  the  God  of  the  New  Tes- 
iment,  whoni  no  man  hath  seen  nor  can  see :  between  the  God  of 
eviticus,  who  was  so  particular  about  the  sacrificial  fumituro 
id  utensils,  and  the  God  of  the  Acts,  who  dwelleth  not  in  tem- 
les  made  with  hands;  between  the  God  who  hardened  Pharaoh's 
rt,  and  the  God  who  will  have  all  men  to  be  saved ;  between 
lie  God  of  Exodus,  who  is  merciful  only  to  those  who  love  him, 
and  the  God  of  Christ — the  heavenly  Father — who  is  kind  unto 
ie  unthankful  and  the  evil." 
However  overwhelming,  then,  the  facts  may  bo  which  Anthro- 
pology and  its  kindred  or  subsidiary  sciences  may,  in  the  interest 
of  simple  truth,  establish  against  the  theological  doctrine  of  "the 
fall":  however  completely  they  may  fossilize  various  dogmas, 
<  as, creeds,  confessions," plans  of  salvation "  and  "  schemes 

Oi  i.  ■..  iuption," which  have  been  evolved  from  the  great  minds  of 
the  theoU)gical  period ;  science,  so  far  from  making  inroads  on 
r  or  even  upon   our   Christian   development  of  it,   will 

t;:  „.  .:L*n  all  that  is  essential  in  it,  giving  new  and  nobler  paths 
to  man's  liighest  aspirations.    For  the  one  great  legitimate,  scion- 
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tific  conclusion  of  Anthropology  is  Uiat  more  and  mor«  % 
civilization  of  the  world,  despite  all  its  survivnls  of  ftaxra^eiy  adl^ 
barbarism,  is  developing  men  and  women  on  whom  Uio  de 
tions  of  the  nobler  Psalms,  of  Isaiah,  of  Micah,  the  Sc-rtnon  on  i 
Mount,  the  first  great  commandment,  and  the  socor.  '         "  h 
like  unto  it,  and  St.  James's  definition  of  *'  pare   r' 
uudefiled,"  can  take  stronger   hold  for  the  more-  effective 
more  rapid  uplifting  of  our  race.* 


BARRIER  BEACHES  OF  THE  ATLANTIC  COJ 

By  FREDERICK  J.  H.  MERRILL,  Pa.  D. 

FROM  Cape  Cod  to  Cape  Florida  our  coast  is  friagM  with 
barrier  beaches.     They  are  the  reefs  of  sand  "vrhicl]  ' 

the  mainland  Bhore  from  the  storm-waves  of  the  oceou.     J 
and  uninhabited  were  most  of  these  sea-bom  barriers  for  a  loni 
period  in  the  history  of  our  country,  but  tlie  ntKtd  of  a  br- 
jilaoe  on  the  part  of   the   thousands  who    inhabit   our   ■. 
cities  has  caused,  within  a  few  years,  a  great  traus^omuitioa. 
Railroad  and  turnpike  bridges  have  been  built,  oonnp>  r»nT 

of  them  with  the  shore.     Hotels  and  cottages,  club-  and 

bathing-houses,  in  short,  buildings  for  every  purpose  which  okaJ 
tributes  to  the  pleasure  and  comfort  of  man  It  -  "r  "  nij^  iip,ao 
it  were  by  magic,  on  the  south  shore  of  Long  1  ti0  ooast' 


*  For  the  resolution  of  tbc  Frcslijieriiui  Synod  of  MMMlppl  la  18ST,  fto*  PniC.  W«a4 
row**  ffpecch  before  ibe  Synod  of  South  CaroUno,  October  S7  and  t4,  1984,  ^  t.    At  «» 

the  action  of  tbe  Board  of  Directors  of  the  Theolo^lctl  fiemlsar;  of  ColambiA,  mm  dM  Ai 
to  tho  minority  report  in  the  Synod  of  South  C«roUn&,  see  ihV/.,  |i.  S4.  For  the  piili^in. 
lencca  r<?gitnling  thu  conduct  of  tlie  mnjority  in  tbc  fynodc  toward  Dr.  Weodrav,  mm  iW 
Rcr.  Mr.  Fllnn's  article  in  the  Southern  rrtftbyicrian  HfUew  for  April,  18U,  pt  STlaai 
clMwhcrc.  For  the  restrictions  regarding  t)i<<  tcacbitig;  of  the  CopcmieBa  tboar^  «fl4  Ha 
true  doctrine  of  comets  in  the  German  Univcreity,  see  rariouv  hlatcriea  al  aaimiMiiiij.  * 
pecially  Miidler.  For  the  ininjnculate  oath  (lumaculAtcn  £ld)  a«  enforced  apis  die  Aj»- 
trian  profc^Bor?,  ecv  Luftlcandt,  Die  JoFopbinesobcn  Idci'n  For  ttia  effort  of  tlia  Ouwdi  bi 
Franca,  after  the  restoration  of  tlio  Bourbons,  to  teach  a  blfttory  of  thai  country  froo  vblA 

jthe  name  of  Napoleon  should  t>«  Ufi  out,  SCO  Father  Lonqnct's  famout  ti,.,   ._    !_  v^,^^ 
i  I'tTss^  de  la  Jeunessc,  Lyon,  1RS0,  rol.  ii;  fte«  0ftp«>cE*t!y  tabUi  of  taiL 

'The  boolc  bears  on  lu  titlc-pa^e  the  well-known  iniiiab  of  (he  Jemit  mriuo  a.  n.  U  Q. 
(Ad  Mojorcm  De-i  Gloriora).  For  exanipica  in  F.n^land  and  Scottaad,  aaa  vaHoraa  Ba^flA 
bi<>torics,  and  cspoctftlly  BuckJe's  clmpteDi  on  Sctitliuid.  For  a  longn  «oUcotioBof  en^ 
ploH  »>liQwing  tlie  luppreMion  of  nnytltin::  like  unfeticrvd  tlioii^Ht  uitoD  adt 
in  our  Aroerican  colleges,  see  Iii'  Mrcu  at  ths  0p<niD|^  of  Cofvdl  Ua 

the  author  of  these  diaptcrs.    F":  :wn  n?gardlBg  the  crcjuitor.  'jf  t«>ti«r  i 

idras  of  (rfid,  *r(r  CThurch  and  ihfr-d;  Srrmnn*  prmvhcd  Ui  ihi>   '  iha   FbodBif 

Hospital,  London,  by  A.  W.  Moiueric,  M.  A.,  LL  D    P«.f»*«*.r  .  i    \l^.r^K«.,-.. 

In  King'i  CV)Uo||;i!»  Loodoo,  Loadoxi,  1890* 
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New  Jersey,  Virginia,  and  the  Carolinas,  on  the  famed  Bea- 
ds of  Georgia,  and  on  the  coast  of  eastern  Florida, 
uch  alike  are  these  peninsulas  and  islands  wherever  we  view 
them  along  the  coaat.  The  chief  variation  is  in  the  vegetation 
which  clothes  them.  The  beaches  of  Long  Island  are  almost 
barren,  but  from  New  Jersey  southward  many  are  covered  with 
dense  forests  w^hich  vary  in  their  trees  according  to  the  latitude. 
At  Sandy  Hook,  oaks,  red  cedars,  hollies,  maples,  and  sassafras- 
trees  grow  in  wonderful  luxuriance.  On  Seven-Mile  Beach  and 
Holly  Beach  the  swamp  magnolia  abounds  among  the  others. 
In  the  Carolinas  the  palmetto  appears,  often  ragged  in  outline 
and  blighted  by  the  winter  frosts.  In  northern  Florida  the  pal- 
mettos are  more  numerous  and  show  the  influence  of  a  warmer 
climate,  while  on  the  soiithem  extremity  of  the  zone  of  barrier 
beaches  the  coeoanut  palm,  planted  by  accident  or  design,  rears 

biafy  crown  in  luxuriant  verdure. 

It  is  not  the  design  of  the  writer  to  describe  in  detail  the 
beaches  of  the  Atlantic  coast,  but  rather  to  consider  their  history 
and  mode  of  growth.  As  it  has  been  his  fortune  to  si>end  much 
time  on  the  sea-shore  of  New  Jersey,  he  proposes  to  discuss  the 
barrier  beaches  of  that  State  as  types  of  their  genus. 

They  are  sandy  islands  and  peninsulas,  from  two  to  twenty 
miles  in  length  and  from  half  a  mile  to  a  mile  in  width,  separated 
by  inlets  and  usually  divided  from  the  mainland  by  an  interval 
of  several  miles,  in  which  are  broad  expanses  of  salt  meadow, 
fringing  and  separating  a  series  of  channels,  bays,  and  sounds. 

The  beaches  which  are  now  in  their  highest  state  of  develop- 
ment are  Sandy  Hook,  Seven- Mile  Beach,  and  Holly  Beach  near 
Cape  May.  These  typical  examples  of  the  sea-born  barriers  are 
much  alike  in  structure,  and  consist  of  four  principal  divisions. 
The  first  division,  or  interior,  is  an  undulating  area  covered  with 
heavy  timber,  of  which  the  size  suggests  its  age.  Immense  hollies, 
oaks,  pines,  and  red  cedars  abound,  many  of  the  first  measuring 
two  feet  in  diameter,  and  some  of  the  latter  attaining  a  circum- 
ference of  four  or  five  yards.  The  sassafras  grows  iji  remarkable 
luxuriance  and  immense  grape-vines  are  everywhere  to  be  seen, 
ovorlianging  a  dense  undergrowth.  In  spring  and  summer  the 
ground  is  covered  with  fragrant  blossoms ;  columbines,  violets, 
pinks,  orchids,  and  a  host  of  other  flowers  lend  their  bright  colors 
to  enhance  the  varied  greens  of  the  foliage.  This  is  the  beach 
irimeval.    Skirting  it  seaward  is  the  second  division,  which  boars 

aller  timber.  Low  cedars,  hollies,  and  pines  are  here  the  chief 
forms  of  arboreal  vegetation,  and  fewer  flowering  plants  are  seen. 
This  zone  is  of  later  formation,  and  its  troes  are  younger  than 
thoae  of  the  first.  Adjoining  it  is  the  third  division,  which  con- 
sists of  a  belt  of  undulating  dunes  a  few  hundred  feet  ur  yards 
Tou  xixTn.— 03 
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tb  of  1^^ 
d  forai^^H 


width,  ftfkd  bMTOg  the  maamf  HnJarmm  cr  flsvbliy 

lam  Attd  wnx^mjfii^m  ia  mtmm  phmnj  eiparlilly  cm  tb*'' 
row  of  diiDMii  ool J  wppofftiag  «  vMafBr  gsovtb  of 

Freqnantljr,  iKCwaen  two  row*  of  inae^  an 

It  iDMdow  ocean,  or  ft  saod  ftftt  bMrin^^  flUmlcd 

li  Ufn.    With  thiA  third  dirmon  ads  dMdoniK&  of  T^eg^^^ 

\Ui>n,  succMdud  by  the  doping  strm&d  npoa  -which  the  cide  rieef 

icid  fiaUfl.    The  mid-bar,  exposed  et  low  water  at  the  estremit; 

the  beach,  is  conetoatlj  increased  in  length  and  height  by  the 

lactir/n  of  the  carrents,  and  the  proceee  of  beach  formalioa  is 

^here  continually  in  progrefta* 

Afl  the  tide  falls,  the  aaod  laid  bare  iB  rapidly  dried  by  the 

Lwind  and  carried  a'  ^'h-water  mark.    Then,  aafe  bejrood  Um 

rreo^fb  of  the  waver,  ..inute  particles  are  home  still  farthir 

from  the  water,  and  ^riking  against  eome  piece  of  ood, 

1  '  gnies,  quickly  build  a  hillock,  v/     '    ,-rijw«largir 

f  J  \<yf^  tand  falls  npon  it,  and  adu  rmed  many 

feet  in  height.    The  material  of  which  these  duue«  are  compoecd 

i  r  at  re«t,  but  fli<     '  '  '  .-r  and  thither  with  the  wind,  and  a 

J  ton  or  fiftiMJU  i  Ji  to-day  may  noieelaeely  be  taken 

down  to-morrow  and  rebuilt  u  hundred  yards  away.  In  time^ iiBtlie 

beach  grows  Heaward  and  the  dunes  increase  in  number,  thoee  of 

rearlior  fonnation,  which  are  somewhat  protected  from  the  brccee^ 

[cat(-h  a  few  Heeds,  and  tufts  of  grass  begin  to  grow  upon  thoD. 

[still  latter,  the  mossy  Hudsonia  or  some  starveling  wax-i 

indM  a  little  suHionauco,  and  ag  yeiira  elapse  the  dunea  \ 
[tliirkly  covrrod  with  ve^otrttion  that  under  the  prot<^^  '< 

soaward  hillocks  thoy  retain  their  form  with  et>mt»ar.i. ^ 

change. 

Thu«  have  the  beaches  grown.    rirstasan<l  "    "^'V* 

waves  and  currouts;  then  a  series  of  low,  sli  «; 

sheltered  hillocks,  on  which  graasea  and  shrube  faet4m  thear  ; 
Ltertin;;;  root  '■         *      V/     r  a  grov  t^      '     tnall  i 

Ppines;  and,  .  .ion,  m^  •^nseti 

their  spreading  tops  and  shelter  a  dense  undergrowth. 
Thene  few  wonls  sufllce  to  describe  the  beacbc-*  — 
physiolojj:}';  hut  many  pagx^s  miKht  be  written  np 
lie  details  of  their  developmont,  their  changes  a 
Jnfortunately,  the  records  are  but  incomplete.     ^ 
rifw*  of  old  men  we  can  glean  some  facta  in  r* 
u  and  extent  of  certain  beaches  and  • 
c:.,...^  ..  iu  them  which  have  been  notable  evcu^ 
lix*es.    In  a  few  imitances,  surveys  were  made  a 
^5  \-,  *'",■■   :  ■'■:■'■'''..    ,  r  f  .  ' 


eciuuee  advances  we  can  speculate 
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le  basis  of  present  knowledge  and  observation.  Wo  have  little 
!^curato  infonoation,  but^  after  all^  we  have  much  that  is  inter- 
sting. 

The  beach  of  Sandy  Hook  forms  the  northern  extremity  of  the 
3"ow  Jei*8t'y  sea-coast.  Previous  to  1778  it  was  connected  with 
:io  base  of  the  Navesiuk  Highlands  by  a  sandy  isthmus,  the 
mouths  of  the  Navesiuk  and  Shrewsbury  Rivers  being  open  to 
16  oikst;  but  from  that  dato  until  about  1830,  and  from  1848  until 
1889,  it  has  been  united  with  tho  mainlaud  at  Monmouth  Beach 
by  a  narrow  strip  of  sand. 

According  to  records  in  the  office  of  tho  Surveyor-General  of 
East  Jersey  and  in  that  of  the  United  States  Coast  Survey,  the 
Mnt  of  Sandy  Hook  advanced  northward  about  one  mile  between 
|685  and  1885.  Tho  lighthouse  was  built  about  1704  near  the  wa- 
sp's edge,  and  the  ground  on  which  it  stands  had  then  existed  for 
only  fifteen  years  as  a  portion  of  terra  finna. 

In  1844  tho  point  was  about  two  hundred  and  fifty  yards  north 

^f  its  present  lim.it.     Sinco  that  date  it  has  receded  slowly  toward 

th,  and  toward  the  west  has  extended  a  quarter  of  a  mile, 

tS  o  no  evidence  concerning  the  date  of  formation  of  the  old 

fHook"  which  existed  before  1685.    It  is  now  well  marked  by 

"immense  forest  trees,  which  exceed  in  height  and  size  of  trunk 

_any  of  their  species  known  to  tho  writor  in  the  neighborhood  of 

lew  York. 

Tho  rapid  growth  of  Sandy  Hook  is  due  to  a  current  which 
flows  northwai-d  from  the  vicinity  of  Manasquan,  carrying  with 
it  a  g^reat  quantity  of  saud  removed  from  tho  water  front  of  As- 
bury  Park,  Long  Branch,  Soabright,  and  that  vicinity,  which  is 
dropped  along  the  border  of  the  *'  Hook"  and  its  extremity.  The 
investigations  of  tho  United  States  Coast  and  Geodetic  Survey  > 
lave  shown  that  the  ebb  and  flow  of  the  tides  from  and  to  New 
fork  Bay  produce  this  current  by  drawing  a  stream  of  wat^r 
False  Hook  Channel,  which  lios  between  Sandy  Hook 
abmerged  bar  called  False  Hook  half  a  mile  to  the  cast. 
lie  stream  flows  northward  more  than  seven  hours  out  of  twelve, 
Ind  from  this  fact  property-owners  in  the  neighborhood  of  Long 
Jranch  may  appreciate  what  becomes  of  their  real  estate  when  it 
jsappears  during  the  storms.  If  there  were  any  means  of  iden- 
ifying  the  soil,  it  might  all  be  found  on  the  rapidly  growing 
point  of  Sandy  Hook. 

About  1778  a  channel  was  opened  across  tho  narrow  isthmus 
rhich  united  Sandy  Hook  with  the  base  of  the  Naresink  High- 
ads,  and  a  new  passage  being  thus  afforded  for  the  tidal  cur- 
Bnts  of  the  Navesiuk  and  Shrewsbury  Rivers,  the  old  Shrewsbury 
ilet,  which  formed  tho  common  mouth  of  those  two  estuaries, 
was  gradually  closed  by  the  northward  extension  of  the  sand-s^^it 
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rbkh  tunofA  tli«  iK>oUi«ra  Uznit,  and  in  IRI0 1 

I  barriCT  Ihos  fomidd  «itfted  oatil  IfilD  or  im,  w6«a  it  «ai 

.  throcsl)  %nA  m  aeeofld  iniet  waa  craatad    Bj  a  ciA]i|c«  a 

cur  tatotlMr  formaikmof  thi«  ocvialct^UM  stt^ 

r  wLSnh  f'l  lij'.w  ly  connected  Sazidj  Hook  with  tba  Hi^Uaadt 
of  N'aTe)$tiik  was  a^^dn  broQ^^  into  existegoca  and  reBUuned  nstfl 
1B35.  An  artificial  cbannol  waa  than  cot  thnnti^  h,  and  tlus  be- 
incT  ^rn^lually  deepened  and  iridened  }Tf  tha  «bb  and  flow  of  tbe 
ti'U-^r  baM  erer  iiince  remained  open.  The  eeocxid  Shrewibnrj 
i  fA  in  1B40  near  Uand  Beacb,  having  morad  northward 

u  ^u  .J  liiroe  milen  daring  ita  existence  of  nana  or  tea  years. 
1837  or  ]  S38  ibe  third  and  laat  inlet  opened  near  the  prooont  B« 
vn©  HoUil,  and  afforded  a  '  '   for  navigation 

the  Krficond  in hft,  which  it  T  northward  oonrsa 

mirvivod  by  abont  eight  years.  Prom  1&48  until  September,  1^89, 
no  iulot  has  l>f»en  opeued  ;  but  thi.s  fact  is  due  rather  X^f  "'  '^  rrt« 
of  \\\h  railroad  cora[)any  U>  inaiatain  its  road-bed  thar  mi- j 

Dutiou  of  tho  tendoucy  of  the  waves  and  tidal  currenta  to  open  al 
poMMagc.  ^ 

Tliu  facts  and  dates  concerning  the  Shrcwsbory  Inlets  have 
Inrm  iibtiiiuod  chiefly  by  inquiry  from  old  fisbenuen  and  saOocs 
who  liavo  HpHut  their  lives  on  or  near  the  waters  of  the  Navesink 
and  Hhrowbbury  Rivera.  Coming  from  a  number  of  independent 
ftourccH,  they  agree  very  closely,  and  th  to- 

repted  an  worthy  of  crodcmce.    The  ten!  ..-^,     .  : l-  ..    viork 

northward,  periodically  closing  and  reopening  farther  south,  haa 
hotMi  itb«(*rv<^d   in  all  thoso  btUwoen  Point  Plea*^-  ^  Sandy 

Hook,  f^Mpociiilly  in  tb<»so  of  Jlanasquan  and  Shark  r%,    B^ 

tweou  Point  Pleasant  and  Capo  May,  however,  all  the  uUelaare 
moving  Houthu'urd. 

From  Moiiniouth  to  tho  head  of  Barnegat  Bay  thcro  is  no  bauh^ 
Himihir  to  that  of  Sandy  Ilook,     Instotwl  of  a  »and-ro*f  separate 
from  tlio  main  land  by  a  navigable  r^  —  ^  '^  -    :s  only  the  da 
ing  Htniud  adjoining,  aB  at  Long  1-  t  of  an  uphmd 

blu(F,  or  118  at  Spring  Lake,  Seagirt^  and  Point  Pleasant,  with  it 
croHt  on  a  lovol  with  the  surface  of  the  upland.    Between  Bay 
Htvwl  and  Ca]>e  May,  however,  there  are  twelve  beacheByinc 
wi'll   doveloped   and   preserved,  and  named  respertively 
island,  Ltmg,  Island  or  Little,  Brigantine,  Alweoon,  Prw-V- 
lara's.  Seven  Mile.  Five  Mile  or  Holly,  Two  Mile,  an 
T  howev* 

<  .  A  by  So 

Some  ap[>ear  to  bo  only  in  the  i*arl]er  stages  of 
othc-T    *         pawed  their  prinui  and  are  now  yieldiii^  i<v  \h^  ai- 
taok^  <d  and  wava 

Tbaae  agnntfl  have  been  hitherto  couaiderod  ooly  with  xvfe 
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I  their  constructive  effect  on  the  beaches,  and  it  now  remains  to 
consider  their  destructive  action. 

When  the  wind  blows  from  the  west  it  carries  back  to  the  sea 
much  of  the  sand  which  the  east  wind  had  piled  up  in  dunes,  and, 
but  for  the  fact  that  the  latter  wind  prevails,  the  sand-hills  would 
not  long  exiiit.  By  a  surplus  of  constructive  action,  however,  the 
beaches  are  all  moving  to  the  west.  Year  after  year  sand  is  re- 
moved from  their  eastern  margin  by  the  winter  storms,  and  car- 
ried north  or  south  according  to  the  direction  of  the  prevailing 
current.  The  winds  from  the  ocean  drive  the  dunes  westward, 
and,  v^ith  the  possible  exception  of  Sandy  Hook,  all  the  beaches 
are  now  underlaid  by  an  old  salt  meadow,  originally  formed  in 
sheltered  waters  on  their  west  side.  In  this  turf,  when  exposed 
during  an  unusually  low  tide,  the  footprints  of  cattle  are  seen  in 
many  places,  made,  it  is  claimed,  when  the  salt  meadow  was  a 
jiasture  and  lay  ou  the  shoreward  side  of  the  beach.  This  west- 
ward recession  has.  in  many  cases,  amounteil  to  more  than  a  mile 
rithin  two  centuries. 

On  many  of  the  beaches  south  of  Point  Pleasant  the  westward 

pogreas  of  the  dunes  has  been  made  over  and  through  the  native 

^rest.    As  a  result  of  this,  gnarled  cedars,  dying  and  dead,  are 

)und  .^mong  the  dunes ;  and  in  many  cases  stumps  may  be  seen 

the  sand  within  reach  of  the  tide. 

Near  the  northern  end  of  Seven-Mile  Beach,  at  the  time  of  the 
iter^a  visit  in  18S5,  an  immense  dune  forty  feet  in  height  and 
alf  a  mile  in  length  had  been  for  many  years  encroaching  stead- 
ily upon  the  dense  forest.  The  tree-tops  here  projected  above  the 
summit  of  the  ridge  like  the  heads  of  drowning  men  above  the 
waves;  while  on  the  outer  Hank  of  the  overwhelming  mass  of  sand 
the  gnarled,  skeleton  trunks  of  those  which  had  perished  in  it 
stood  bare  and  grim,  showing  with  dreary  grayness  the  fate  of 
the  earlier  victims  of  which  the  ragged  and  wave-worn  stumps 
ftlone  remained.  A  more  desolate  scene  the  writer  has  never  wit- 
nessed. 

At  Long  Branch  the  wear  of  the  coast  has  been  very  great. 
According  to  the  United  States  Coast  and  Geodetic  Survey,  a 
ip  of  land  varying  from  three  hundred  to  five  hundred  feet  in 
Hdth  was  removed  between  Deal  Beach  and  Monmouth  during  the 
renty-seven  years  preceding  18G8.  In  the  vicinity  of  Seabright 
ae  amount  of  wear  was  a  little  less  than  two  hundred  feet  during 
it  period.  Of  late  years  the  rate  of  recession  has  been  dimin- 
^hed  in  the  neighborhood  of  Long  Branch  by  the  means  of  arti- 
:ial  protection  i^mployed,  but  near  Seabright  the  shore  line  is 
said  to  have  receded  at  least  two  hundred  feet  during  the  past 
quarter  of  a  century.  At  Cape  Mxiy  the  wear  of  the  shore  has 
been  continuous  except  where  the  land  is  protected  by  jetties  or 
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■toiM  iM-wally  thib  rate  of  eocrouchmta/i  TsrTi&g  fron  %m  to 
^ilixrtj  feet  a  yMr* 

Bttides  itMO  aUemtioBS  prodnfied  in  the  beadiee  bj  Ikor 

twmrd  progTMi,  the  TariA^raw  in  ihm  poeitfaiw  of  the  i&lei> 

Uie  Bubddeooe  of  ibe  ooasi  have  cwund  many  ixcportat 

The  historj  of  the  SfareirBborj  Inlets  baa  already  baa 

ven ;  it  remains  to  mcnticin  a  few  of  tbofie  fCNith  of  Potas 

Ik 
Sqima  and  Inland  Bemebm,  which  noir  form  a  pcninnla  abovl 
renty  milea  long,  terminating  at  Bamegat  Inl«i»  wtoip  aepanlad 
om  17M  to  181^  by  Craabtrry  Inlet,  which  wa«  nearly  opfNxiie 
lie  mouth  of  Tom's  Kiver.    Since  181'^  near  the  8il«  of  this  old 
l&t  th«ro  have  boon  others  of  brief  duration^  and  one  is  laid 
have  existed  before  17J$>5  oppoeito  the  mouth  of  the  Mc 
ccmk  River,  which  separated  St^uan  Beach  from  the  mainl 

Tho  old  Bttmegat  Lighthouse  is  said  to  have  stood  near 
handn.*d  ynxds  north  of  the  present  sooth  shore  of  the  inlet,! 
point  now  occupied  by  the  center  of  the  channeL  In  18M  the 
>ld  tower  was  at  the  water's  edge,  so  that  the  inlet  has  morvvii 
[)uthward  approximately  twenty  yards  per  yfAr. 
Absecon  Inlet,  which  separates  Brigantine  Beach  fmm  Absft- 
con  Boach,  has  oncroached  upon  the  latter  &V  *  ' —  hondnd 
yunl»  in  twcuty  yeant ;  and  the  oc^ean  front  of  i  of  Ab- 

con  Beach  which  is  occupie<l  by  Atlantic  City  trxtvoried  in  ISdJ 
iL'arly  half  a  mile  farther  east  than  it  flid  in  1&S5.  Abciut  1S7JI 
jfcttioft  w^ire  built  which  airesttMl  the  action  of  the  tidal  currfents, 
^juidfthowear  of  the  shore  being  thus  preventoil^a  considerable 
rea  wa»  rcsionHl, 

.Bubmorgcd  troe-etumps  and  other  evidenoes  of  a  subsidenoe  i 
be  coast  may  bo  found  on  the  bti^aoliOH  salt  mf^adows, 

•  detailed  cuumurutioQ  of  tliorn  w»)ul*l  nd  thoflcor»>of  j 

present  article. 

In  Cape  May  County  tho  d*  j  :  ■    "•:    h'.r^-  i    f      • 
twenty  feet,  and  has  j)OHsih]y  Im.  i.  miuli  L^r<  s- •       i  : 
of  some  old  buildings  on  the  shore  of  Delaware  Bay  suggests  a 

subHideii        '*'';'''  ^olaattv     

It  is  u  one  has  -^rrmr  < 

the  coast,    A  comparison  of  the  present  outline  of  ii  ich ' 

with  that  detenninod  by  a  snrvcy  in  1772   ^ — -.  oaj 

the  south  and  east,  since  tbt?  latter  Anf^,  r  \ 

half  miles  long  and  averaging  thr 

and  on  many  other  beaches  a  siunid   ^^ 

Durin^if  the  pa^t  ^vo  years  the  oci»an  hnfi  r/t- 

(Ikho   hcNiclii'M,  while   tho  k 

kn«'W,  has  bt'Ou  uniform  Ui ,-...   -      -     ,  . 

would  appear,  thuref ore,  that  tho  growth  and  d- 
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more  dependent  upon  the  action  of  the  ocean  currents  and 

Ub  than  upon  utLer  .agencies.     Unquestionably  the  depression 

the  coast  renders  the  beaches  more  subject  to  overflow  and 

sion  by  the  waves  and  currents;  but  the  evidence  at  many 

lints  shows  that  the  hitter  are  capable  of  forming  large  areas  of 

tch  where  the  conditions  of  their  existence  and  action  favor 

nstruction  rather  than  destruction.    While  these  currents  act 

at  present,  the  cost  of  preventing  the  ravages  of  the  sea,  by 

e  methods  commonly  in  use,  would  probably  be  much  greater 

an  the  value  of  the  laud  protected,  for  the  fine  sand   is  so 

stable  when  wet  that  bulkheads  and  breakwaters  are  quite 

heraeral. 

After  an  extended  examination  of  the  various  systems  of  shore 
efense  in  use  between  Sandy  Hook  and  Cape  May,  it  appears  to 
e  writer  that  the  only  effectual  means  of  protection  is  the  con- 
ruction  of  jetties  extending  far  enough  from  the  shore  to  inter- 
pt  the  currents  which  carry  away  the  sand  loosened  by  the 
aves.    Such  jetties  have  added  a  large  area  to  the  territory  of 
'Atlantic  City,  and  have  protected  the  sliore  at  Cape  May ;  no 
oubt  they  would  be  effective  everywhere  if  properly  constructed. 
The  experience  of  the  past  ten  years  on  the  New  Jersey  coast 
s  conclusively  that  the  ocean  front  is  not  fit  for  building  pur- 
i,  for  it  is  impossible  to  protect  a  house  near  the  water's  edge 
om  injury  or  destruction  in  the  heaviest  storms.    The  height 
tnd  force  of  the  waves  in  such  a  tempest  as  that  of  September  10 
and  11,  1880,  render  them  irresistible  to  any  body  or  structuro 
which  nature  or  art  has  j'et  produced,  and  anything  within  their 
lach  must  suffer.    The  immediate  water-front  is  only  available 
!br  parks ;  and,  if  devoted  to  this  use,  when  protected  from  the 
osive  action  of  the  currents  by  suitable  jetties,  would  remain  a 
.eutral  ground  which,  in  fair  weather,  would  afford  numberless 
tractions  to  the  occupants  of  dwellings  placed  far  enough  from 
e  strand  to  be  out  of  reach  of  the  storm-waves. 
Property-owners  along  the  ocean  front  of  the  beaches  have 
inerally  made  the  mistake  of  supposing  that  the  domain  of  the 
LA  *  was  bounded  by  the  high-wator  mark  of  the  spring  tides. 

M  who  should  build  a  dwelling  on  the  strand  below  onli- 
high-water  mark  would  be  considered  lacking  in  common 
,  yet  it  is  scarcely  less  foolish  to  build  within  reach  of  the 
irm-waves.     It  is,  of  course,  true  that  many  cottages  are  now 
uch  nearer  the  water's  edge  than  they  were  a  few  years  ago, 
his  is  due  to  the  wear  of  the  shore  by  currents  already  described 
as  flowing  parallel  to  it  and  removing  the  sand  which  the  waves 
have  loosened.    If  the  action  of  these  currents  should  be  stopped 
,d  there  is  good  evidence  to  show  that  a  system  of  jetties 
ould  intercept  them  and  cause  them  to  drop  their  stolen  load  of 
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i4  %hti 


lof  Um. 


U>tbft 


gnaier  portkm  of  flhs  cstj  »J 
attl  the  highwi  pauii  raoordid  by  tk«  Si^ 
k  ool  J  tliirietsk  feet  aborre  ihaX  lereL 
f  <xA  abore  this  plane,  u^  'P^^S  tides  i 
dcot  thai  •  prokxicBd  ewtofljr  I 
aUa  ana  to  be  ovcfflov^d.    Sinee  the 
lia  beiween  the  beach  aad  the  mainlandj 
landloctod  aad  tha  iaku  are  idativalj  ] 
80011  maed  lo  a  hcii^t  of  two  or  three 
aad  thia  in  ralBcieiit  to  corer  moat  of  the : 
ear^  no  vuch  hmadation  aa  the  raoent  \ 
botic  City  becaiDo  a  ^aoe  cf  irai 
on  the  ooaai  remember  meh  a  alorm  m 
erideni  that,  while  the  bcachea  were 
the  one  in  queetkm  would  attract 
cauee  little  if  aoy  Ion  of  property. 

The  geneeie  of  the  beachee  la  fttfll  a ; 
it  may  be  aaf ely  afirmed  that  they  i 
under  water  by  wave  and  current  actic 
brooghi  above  water«  no  that  the  wind  i  _ 
power,  is  uncertain.  A  plausible  hypothed 
ocean  was  breaking  on  the  mainland 
Qnatemary  terraoes,  which  may  be  aec 
mAdo  under  water^  and  that  the  continental  el 
theee  terraces  to  their  present  position  from  l 
foot  above  tide,  brought  these  sand-bars  j 
zoa  of  JEolian  action.  Once  above  the 
maintain  their  existence.  A  contint 
would  add  to  their  seaward  extent  \ 
a  Westward  roceseion  until  they  were  br 
witL  tho  mainland  shore.  In  Now  Je 
may  bo  ob»erv<Kl  between  Long  Branch 
also  at  Capo  May. 

So  for  as  it  is  known  to  the  writer, 
beach  can  be  entirely  de«troyed  is  by  an  i 
In  this  case  the  beach  obliterated  is  replii 
an  udjucent  beach. 

Of  the  beaches  south  of  New  Jersey  not  em 


b\ 


a^Mictos  and  vicifiittitudee  as  tboee  already  de« 
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to  the  Qefjrgia  sea-islands  of  ante-bellum  fame,  uiay  be  mentioned 
as  familiar  examples  the  barriers  which  in  Virginia  and  North  Car- 
olina separate  Albemarle  and  Pamlico  Sounds  from  the  ocean  ;  iu 
Florida,  Amelia  Island  on  which  is  built  the  city  of  Fernandina; 
Anastasia  Island,  in  front  of  St.  Augustine ;  and  the  beaches  which 
separute  Halifax  and  Indian  Rivers  from  the  Atlantic.  The  last- 
named  rivers  are  tlie  lagoons  which  separate  the  barriers  from  the 
mainland  shore.  Lake  Worth  is  one  of  these  lagoous,  of  which 
tlio  inlet  has  been  cIoscmI. 

To  what  extent  the  Florida  Keys  may  bo  included  in  the  cate- 
gory of  barrier  beaches  must  be  decided  by  future  investigatioiu 
Key  West  is  evidently  a  wave-built  sand-bar  composed  of  frag- 
ments of  coral,  molluscan  shells,  and  foraminifera,  and  it  seems 
likely  that  Cayo  Largo  and  others  of  that  type  may  be  of  simihir 
origin.  The  cofpiina  deposits  of  the  vicinity  of  St.  Augustine  are 
also  wave-formed. 

The  hypothesis  of  Prof.  Louis  Agassis,  that  the  Florida  Keys 
an,*  all  of  organic  origin — i,  e.,  that  they  wure  formed  by  the  growth 
of  coral  reefs — may  be  true  so  far  a.s  the  determination  of  their 
location  and  direction.  A  submerged  reef  of  coral  may  have 
formed  a  nucleus  on  which  the  waves  and  currents  deposited  a 
load  of  calcareous  sand,  but  the  superficial  portion  is  evidently 
similar  in  origin  to  that  of  the  beaches  farther  north. 

Barrier  beaches  are  found  on  all  the  sea-coasts  of  the  world 
^here  opportunity  fur  their  growth  has  been  atforde<],  and  those 

New  Jersey  may  bo  regarded  as  types  of  these  formations  in  all 
leir  essential  features. 


iN'CIENT  DWELLINGS  OF  THE  RIO  VERDE  VALLEY. 

By    EDGAR   A.    M  EARNS, 

\8ai8TANT  eirROBOK,  C.  «.  A. 

S  an  officer  of  the  medical  department  of  the  United  States 

Army,  the  writer  was  assigned  to  the  military  department 

Arizona  in  IS.^4,  and  took  station  at  Fort  Verde,  in  the  central 

art  of  that  territory,  in  March.     Strange  were  the  sensations 

\i  wo  experienced  on  the  morning  succeeding  our  arrival,  as 

looked  for  the  fii-st  time  upon  the  brf)ad  valley  of  the  Rio 

Terde,  hemmed  in  by  rngged  mountains  on  tlie  west,  and  terraced 

IniPhtone  cliffs  witli   intervening  ivesns    on   the  east.      To  the 

northwar*!  Beaver  Creek  poured  its  turbid  flood  into  the  Verde, 

rhose  bank*^  were  filled  to  overflowing  by  the  waters  sent  down 

the  melting  snow  upon  the  distant    Mognllon   Mountains. 

pghty  miles  to  the  north,  beyond  the  niddy  cliffs  of  the  "Red 

ck  Ornintrv/*  San  Francisco  Peak,  the  highest  yjoint  and  most 

eminent  landmark  in  the  territory,  gleamed  iu  suowy  "^^^Vst- 
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uoss.  Indoedy  it  retained  its  snow-cap  far  into  the  hot  8t 
mouths.  The  general  course  of  tlif  river  at  tliis  point  i.s  a 
east  of  south.  The  eye  vainly  followed  its  winding  course  1 
miles  in  either  direction  in  quest  of  \'illage  or  Bolitai-j-  dM-idlii 
Not  a  human  habitation  c-ould  be  seen.  The  handful  of  soldii 
raouutiuju:  guard  upon  the  parade,  to  the  music  of  trumpet,  dfe.a 
drum,  but  emphasized  the  solitude  of  the  place.  Trees  mil 
the  sinuous  course  of  the  stream,  but  the  rest  of  the  vallej^ 
bare  of  vegetation  save  patches  of  mesquite-bushes  in  the  alluv 
river-b<jttom,  the  ever  present  cactus,  ah^e,  and  yucca,  and  n^ 
growth  of  intermingled  weeds  and  gnvsses,  whose  blended  ^ 
imparted  to  the  valley  a  yellowish  color.  Dwarfed  cedars  ai 
pifions  barely  existed  upon  the  arid  sl(»pes  of  the  Black  Hi 
range,  bounding  the  valley  upon  the  west,  and  tall  pines  cro«|| 
their  level  summits.  ■ 

I  said  there  were  no  hiunun  Imbitations  in  sight :  but  cl<»fl 
scrutiny  revealed  stone  editices,  erected  by  tlie  hand  of  man,  occ 
laying  commanding  points  upon  the  opp>osite  side  of  the  vall^ 
huge  piles  of  masonry,  whose  rulneti  Avails  still  stantl  to  a  consii 
eniblo  height.  Below  these,  emerging  uj)on  narrow  ledges,  iu  U 
face  of  the  nearest  cliffs,  were  lines  of  black  holes,  which  Ij 
told  were  cntniuccs  to  the  cave-dwellings  of  an  extinct 
men.  From  the  hospital  piazza  a  view  was  obtained  of  ai 
more  wonderful  structure.  In  the  vertical  side  of  the  c« 
through  which  Beaver  Creek  flows,  a  large  building  four  orj 
stories  high  had  been  Inult  by  this  people,  whose  only  histc 
written  iu  monumental  ruins. 

Before  our  departur*^  from  Fort  Verde  in  1S88  three  railr 
had  penetrated  toward  tlie  heart  of  the  wilderneas  by  which  w 
were  surrounded.  Si'ttlers  were  tlironging  in  to  engage  in  hini 
berrng,  mining,  or  stock-grazing  iu  the  mountaiuous  portions,© 
to  cultivate  the  soil  cif  the  irrigable  valleys.  Already  the  valle; 
of  the  Vt'nle  begins  to  assume  somewhat  of  the  aj»]>eiU'nn(*e  tlm 
it  pi'esented  centuries  ago,  when  irrigated  an<l  cultivated  by^ 
populous  cliff-dwellers.  Again  the  Indian  corn  rustles  iufl 
broad  iields  in  autumn,  and  golden  pumpkins  and  s<|uashes  clul 
ter  beneath  the  stalks.  Childish  voices  are  borne  on  the  breeze 
a  new  cycle  begins.  ■ 

Curiosity  concerning  the  ]-)eojde  whose  stone  buildings  cnH 
lenge  attention  from  most  of  the  prominent  points  along  the  Verd* 
River  and  its  tributary  streams  led  me  to  pay  some  attention  t*; 
the  stu<ly  of  arclueology,  and  to  form  a  collection  of  such  relicjw 
might  shed  light  upon  the  history  and  habits  of  the  buildera*] 


•This  collection,  comprising  Bcvcml  thousand  spfHrimeos,  has  been  donated  to| 
American  Muacuvn  o(  Natural  History,  Now  York.     The  bamon  skeletons  and 
be  sent  to  the  Army  MoiWcftX  Muwiuiu  ax  VJ  vu^Vw^iwa. 
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Ou  turning  to  the  fourth  volume  of  Hubert  H.  Baucroft's  Na- 
ive Races  of  the  Pacific  States*  which  is  devoted  to  the  ytu<iy  of 
aitiquities,  I  was  surpme<l  to  tiud  that  the  exteusive  ruius  nf  the 
Terde  were  at  that  time  (18T5)  uiulescribed  and  unknown,  save 
tlirou^li  vague  accounts  received  from  Mr.  Leroux  and  other 
gui(U'S  and  trappers.  Un  page  030  we  read ;  **  These  ruins  are  not 
vt^ry  far  from  Prescott  in  the  north  and  Fort  McDowell  in  the 
3utli ;  and  I  regrnt  not  having  been  aV)lo  to  <ibtuin  from  officers 
the  Ai'izona  service  the  information  which  they  must  liave  ac- 
quired respecting  those  remains,  if  they  actually  exist,  during  the 
fist  ten  or  fifteen  years."  Some  of  these  ruins  have  since  been 
itamined  by  archieologists  accompanying  Government  surveying 
Girties,  and  models  of  several  of  them  are  to  be  seen  in  eastern 
luseums  ;  but  no  exhaustive  account  of  them  has  ever  been  writ* 
Bn,  nor  have  any  beim  inure  than  superficially  explored. 

The  writer  has  availed  himself  of  the  opportunity  atYorde<l  by 
Numerous  tours  of  field-service  and  authorized  hunting  pxpedi- 
ions,  amounting  in  the  aggregate  to  several  thousand  miles  of 
ravel,  to  examine  most  of  the  principal  ruins  in  the  territory, 
rom  the  famous  Casa  Grande  of  the  Gila  itself  to  the  smaller 
3*a^  and  caves  on  the  head-waters  of  its  tributaries.  Although 
^ighly  diverse  in  form,  style,  material,  and  location,  it  is  evident 
lat  these  buildings  belonged  to  a  single  race.  This  is  showu  by 
10  similarity  of  products  and  identity  of  habits,  as  well  as  by  the 
plation  of  the  dwellings  to  uach  other.  The  implements  and  pot- 
?ry  found  in  the  rude  caves  of  the  Upper  Verde  are  identical  with 
liose  which  Mr,  Gushing  has  recently  obtained  from  the  immense 
iri.v(i«  f/ramhs  of  Salt  Rivor.  Iii  all,  the  food  substancos  and  mode 
^f  agriculture  are  essentially  tlie  same.  Again,  the  proudi^st  ciLsaa 
randes  are  built  on  the  summits  of  cliffs  whose  sides  are  honey- 
omlM'<l  with  cave-dwellings,  thus  combining  in  a  single  commu- 
lity  the  most  diverse  styles  of  habitations. 

Only  the  aboriginal  monuments  of  the  Verde  region  will  here 
pceive  attention.  They  are  uniform  witli  those  of  the  rest  of  the 
rila  Basin.  lu  fact,  little  vi<dence  would  be  done  by  uniting  all 
^f  our  southwestern  ruins  with  those  of  the  northern  tier  of  Mexi- 
%n  States  into  a  single  group.  They  were  the  work  of  substan- 
ially  the  same  people. 

The  accompanying  map  indicates  the  hn^ation  of  only  siich 
lemains  as  are  jiersonaliy  known  to  the  writer.  Detailed  descrip- 
ions  of  all  of  them  would  prove  tedious  to  the  reader  and  exceed 
^ur  ]>resent  limits. 

The  walled  buildings  are  of  two  kinds — those  occupying  natural 
follows  or  cavities  in  the  faces  of  cliffs,  and  those  built  in  exi><»seil 
us.    The  ft»rmer,  whose  walls  are  protected  by  sheltering 
10  sometimes  found  in  almost  as  perfect  a  state  <\i  \\\v-^\n  ,\- 
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Auother  and  very  common  form  of  dwellings  is  the  (*aves, 
whioli  artj  excavated  in  the  cliffs  by  means  of  stone  picks  or  other 
imi)lements.  They  are  found  in  all  suitiiVile  localities  that  are 
contiguous  to  water  and  good  agi'ieultural  land,  but  are  most  nu- 
merous in  the  vicinity  of  large  cuso*"  grandes.  Most  of  them  are 
in  limestone  cliffs,  as  the  substratum  of  sandstone  is  not  as  com- 
monly exposed  in  the  cafions  and  cliffs,  bxit  many  cavate  dwell- 
ings are  in  sandstone. 

The  additional  remains  observed  by  me  are  mounds  in  the 
vicinity  of  ancient  dwellings,  extensive  walls  of  stone  and  mortar^J 
large  quantities  of  stone  implements  and  fragments  of  brf>ken" 
pottery,  acequias  or  irrigating  ditches,  ancient  burial  grounds, 
and  hieroglyphic  inscriptions  on  stones  and  cliffs — the  last  two 
to  be  doubtfully  referred  to  the  cliff-^lwellers. 


>^^ 


-Vi«. 
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IflO.  i, — CjUU  G&AXDX  IX   UlOUT  BLtTF  or  A  CaJ^OK   £in-UUM>  TUX  VSRDE   KlV£B  rBOV  TUS 
Ea«T,    ABOirr  TVTKLVB   MIUU   MUTUBAffT    Of    FoBT  VxuiJX. 

Of  the  cliff-houses,  as  contradistinguished  from  those  of  Pueblo 

Pattern,  many  oxcellpmt  examples  are  found  in  the  Verde  region. 

One,  into  whicli  I  was  probably  the  first  wlut*>  man  to  set  fi>ot,  is 

^built  in  the  riglit  wall  of  a  deep  cafion,  between  Hackberry  Flat 

%x\ii  the  Rio  Verde,    It  Wits  found  when  searching  for  a  still  larger 
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and  mure  nearly  perfect  building  iieur  the  sjimu  locality,  whicli  uii 
jld  settler  bad  found  many  years  ago.  There  are  many  others  on 
Jeaver  Creek,  and  in  the  '*ljox  cafions"  of  the  U^*^»er  and  Lower 
'erde. 

The  building  known  as  '*  Montezuma's  Castle/*  on  the  right 
)ank  of  Beavor  Creek,  in  sight  of  and  three  miles  from  Fort 
**Tdt\i!<  (perhaps  excepting  a  building  near  Salt  River)  the  fines^t 
^liut  I  Iiave  seen,  and  typical  of  this  clasy  of  structures.  This  cri.sa, 
loubtless  a  fortress,  is  fitted  into  a  natural  depression,  high  up  in 
vertical  limestone  clitT,  the  base  of  whicli  is  distant  three  him- 
Ired  and  forty-eight  feet  from  the  etlge  of  the  stream  and  about 
^orty  feet  above  it.  The  casa  is  accessible  only  by  means  of  1ml- 
lors,  its  lowest  foundatitms  being  forty-two  feet  above  the  bottom 
of  the  cliff.  The  post  quartermaster  of  Fort  Verde  has  provided 
four  substantial  wrwdon  ones,  which  make  the  ascent  easy  from 
narrow  ledge  to  the  next.  After  ascending  three  ladders  a 
Ige  is  reached  ujion  which  six  cave-rooms  open  (Fig.  a). 
On  a  ledge  eight  feet  below  this  one,  and  eighty  feet  to  the 
jortheast,  are  two  cave-dwellings,  neatly  walled  up  in  front,  with 
-  well-made  window  in  each  for  entrance.  There  are  many  other 
pave-dwellings  in  the  clitT.  at  either  side  (»f  the  casa,  long  lines  <jf 
}iem  extending  toward  the  southwest.  One  or  two  isolated  chani- 
Pfs,  walled  in  front  and  windowed,  may  be  8c*en  far  up  the  side 
tlie  cliff,  where  they  are  altogether  inaccessible.  These,  to- 
gether, constituted  the  settlement. 

Ascending  the  fourth  la^lder  (Fig.  C,  z),  the  casa  is  reached, 
riie  foundation  rests  u(M^n  cedar  timbers  laid  longitudinally  upon 
bit  stones  on  the  ledge.  The  i)rojecting  ends  of  these  timbers 
Ihow  plainly  the  marks  of  stone  axes  used  in  cutting  them.  The 
wall  (Fig.  4,  a  b)  is  a  little  over  two  feet  wide  at  the  bot- 
jm  and  thirteen  inches  wide  at  the  top,  It  leans  slightly  in 
:jward  the  cliff.  One  part  of  this  wall  (Fig.  5)  rests  un  what  ap- 
KMirs  to  be  a  very  precarious  footing,  although  it  has  stood  for 
enturies.  The  timbers  are  so  placed  that  in  the  middle  they 
i>rojc*ct  beyond  the  edge  of  the  ledge. 

The  casa  is  entered  at  a  projecting  angle  (Fig.  Ti,  r),  through  a 
indow  of  Buh-G<»thic  form  (Fig.  7),  measuring  tlirec  feet  and 
hri.'e  inches  in  hei;?lit  by  two  fp^t  and  four  inches  in  width  at 
10  bottom.  This  small  apartment  (Fig.  6.0)  is  smoothly  plas- 
&red  within,  and  blackened  by  fire.  The  plastering  bears  finger- 
larks  and  impressions  of  the  thumb  nnrl  liand,  showing  tlint  it 
ran  laitl  on  and  smoothed  by  tlie  hantls.  The  n»of  is  forimnl  by 
rillows  laid  horizontally  across  eleven  rafters  of  ash  and  black 
Ider:  njion  tliis  a  thick  layer  *>f  reeds  is  plac<'d  transversely,  and 
the  whole  plastered  on  top  with  nH»rtnr,  forming  a  Moor  to  t)ie 
Uiamber  above  it.    The  rafters  are  |KMde<l,  except  one  or  two  that 
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were  evidently  taken  dry.  They  average  about  fifteen  indies" 
circumference,  and  were  set  into  the  walls  at  the  time  the  latter 
were  built.    They  were  bume<l  off  flush  with  the  wall  outside. 
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Some  of  them  show  hatchet-marks,  where  branches  wore  lop|>ed 

off.     From  this  room  the  only  means  of  exit,  except  the  wiudijw 

hy  whicli  it  was  entered,  is  a  small  hole  in  the  ceiling,  just  within 

the  entrance  (Fig.  8,0"),  measuring:  thirteen  hy  eighteen  Indies, 

nd  hordeix'd  hy  Jlat  stones  laid  uj>on  the  reed  layer  of  the  roof. 

hese  stones  are  smoothly  p*dished  by  the  hands  of  the  dwellers 

in  passing  back  and  forth,  as  Ijiis  was  apparently  the  only  means 

,t»f  entering  the  seventeen  apartments  above  it.     The  traveler  in 

ihis  region  is  quite  certain  of  being  ent<>rtained  by  exaggerated 

orics  about  gigantic  human  skeletons  having  been  discovered  in 

.In:-  ruined  vasas  (jrandea  ;  but  if  ht*  be  a  gootl-sized  man,  and  j)us- 

'ssed  of  the  usual  amount  of  adi{)ose  tissue  appertaining  to  the 

,ge  of  threescore  years,  he  will   become  skeptical   ther«*of  whnn 

e  conies  to  sqneez**  himself  through  the  narrow  portals  of  the 

.ncieut  halls  of  Montezuma's  Castle. 

Except  a  store-room,  another  small  room  (Fig.  0,  h),  se])arate 
from  the  one  just  described,  is  all  that  remains  on  the  lirst  floor, 
t  can  only  be  entered  through  a  small  scuttle  in  the  floor  of  the 
m  over  it  (Fig.  8,  /). 

The  first  and  second  stories  occupy  an  outer  ledge,  lower  than 
the  rest  of  the  ca.*ta.  The  gi'cat  outer  wall  of  tht*  upi>er  stories 
Fig.  8.  c)  is  founded  upon  a  ledge  in  the  rear  of  the  second  fl*»or, 
forming  its  back  wall. 

The  second  story  is  much  more  spacious  than  the  first.    The 

f  of  the  latter  brings  the  building  to  the  level  of  another  ledge, 

hicb,  extending  laterally  in  ern-h  direction,  serves  as  a  floor  for 

additional  rooms.     This  story  is  con)])osed  of  a  tier  of  four  ronnis, 

bomidc^d   behin<i    l»y   the  most    massive  wall  of  masonry   in  the 

hole  rasa,  which,  as  previously  stated,  rests  on  a  ledge  even  with 

he  floor  of  the  second  story.    This  arrangement,  besides  giving 

more  room  to  the  stories  above,  secure<l  the  greatest  amount  of 

tubility  t*»  this  wall,  which  is  the  most  important  in  the  struct- 

re.     It  is  twenty-eight  feet  in  height,  rising  to  the  fifth  story, 

round  the  front  of  which  it  forms  a  battlement  four  and  a  half 

et  high.    It  leans  slightly  toward  the  cliff,  and  is  strongly  curve<l 

iward,  though  nwt   symmetrically.     The   chord  of  the  arc   de- 

icnbetl  by  the  top  of  the  wall  measures  forty-three  feet,  and  the 

eatest  tlistanc(»  from  chord  to  circumference  eight  feet.    As  tlie 

all  is  built  against  the  clitf,  there  is  no  way  of  ascertaining  its 

lickness  at  the  Iwttom.    It  is  fourteen  inches  wide  on  top. 

Tlie  third  floor  (Fig.  t>)  comprises  the  most  extensive  tier  of 

urns  in  the  structure,  extending  across  the  entire  alcove  in  the 

clitf  in  which  the  crwa  is  built. 

The  balcony  above  rooms  C  and  D  of  the  second  story,  us 
tat ed,  had  a  hattlemt*nt  art^und  it,  which  is  still  intact  whi>re 
lupported  by  the  wall  of  room  Q.    A  portion  of  the  flooring  has 
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^Biroken  down  into  room  D  of  the  second  story.  M*tai(s  and 
^'grindiug-stones  were  of  frequent  use  in  its  construction;  this  Hud 
other  Hp(>eurances  lead  us  to  tho  conclusion  that  tliis  remarkable 
structure  was  not  built  at  one  time,  but  grew  up  gradiuilly  from 
^^uccessive  building.  The  caves  iu  the  cliff  were  probably  first 
^Bnhabited  and  tho  casas  subsequently  erected. 
^^  Wht.'ii  takin>^  tht*  dimensions  of  room  G  on  this  floor  a  siugu- 
h^r  incident  occurred.  Mr.  Daniels,  my  assistant,  discovered  a 
>ne  axe  lying  between  the  two  timbers  which  formed  the  lintel 
^f  the  window,  tho  latter  having  been  splintered  by  a  bullet,  which 
so  sti-uck  the  axe  and  loosened  it  in  its  position.  Thus  a  care- 
shot,  aimed  at  the  building  by  some  passing  hunter,  put  ua 
in  possession  of  an  interesting  relic. 
^  The  apartments  of  the  fourth  floor  (Fig.  10)  are  rather  neater 
^Bn  construction  than  the  rooms  below,  but  they  are  otherwise  so 
^^early  alike  th.'it  a  detailed  description  would  involve  a  needless 
and  tiresome  repetition  of  details.  Tho  dixjr-ways  are  neatly  exe- 
putetl,  each  having  four  good-sized  lintel-pieces. 

The  fifth  story  can  only  Ix^  reached  by  climbing  uj)  through  a 

auall  hole  in  the  ceiling  of  room  O,  similar  to  that  in  room  A  of 

he  first  floor.     This,  tho  uppermost  story  (Fig,  1 1),  consists  of  a 

li>ng  porch  or  gallery,  having  a  battlement  iu  front  and  an  ele- 

ratwl  backward  extension  on  the  right,  with  two  rooms  (R  and  S) 

tiling  the  corresponding  space  on  the  left.     The  two  rooms  on 

his  tloor  are  roofed  by  the  rocky  arch  of  the  cliif,  and  are  loftier 

lan  the  lower  chambers. 

It  is  said  that  only  a  few  axes,  vietatest,  and  other  stone  imple- 

Nments,  with  broken  vessels  of  pottery,  were  found  in  this  bulld- 
og when  fii'st  explored  by  the  whites.    Upon  my  first  visit,  in 
1^84.  it  was  evident  that  nothing  more  than  a  superficial  exami- 
nation had  ever  been  made.     In  188*3  I  caused  the  dehris  on  tho 
floors  to  be  shoreletl  over.     This  material  consisteil  of  a  quantity 
i>f  dust  and  broken  fragments  of  pottery  and  stone  implements, 
Dgether  with   an   enormous   accumulation  of  giuino  from   bats 
iat  inhabited  the  building.     This  accumulation,  in  the  largest 
Dom  of  the  top  floor,  was  four  feet  iu  depth.     As  no  one  had 
t'er  disturbe<l  it,  the  floor  was  found  in  exactly  the  same  condi- 
ion  in  which  it  was  left  by  the  latest  occupants.     In  front  of  the 
itrance  the  remains  of  a  fire  was  found,  and  a  goodly  bundle  of 
»gots  lay  against  the  wall  at  a  convenient  distance.    An  earthen 
rc^sel  contained  food,  aiul  a  small  basket  of  mesquite-seeds  stood 
|ard  by.     On  further  search,  a  large  spoon  of  sycamore  wood  and 
ime  gounl  cups  were   found.      A   large    meiate   and  grinder, 
treighing  ux)ward  of  a  hundred  pounds,  proved  to  be  a  trouhlc- 
:>me  acquisition  to  our  collection;  but  the  labor  exi>ended  in  get- 
it  safely  down  to  tlxe  ground  served  to  increase  our  respect 
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for  those  who  carried  it  up.      Shells  and  shell  ornamenf 
secured,  as  well  as  paints  of  various  colors.     Some  ovfU-shajw 
cuplx>ards  were  built  along  the  wall,  coutainmg  i-emains  of 
cal,  Spanish  bayonet,  nuts  of  the  pifion-pine,  and  other  fo*:»d 
stfiuces;  and  corn-cobs  were  fouu<l  in  abundance. 


f 

1 

ty 

^ 

M 

it 

M 

c 

o 

7 

R  r— i 

u 

V 

K 

\yVTENT  DWELLINGS  OF  THE  RIO 


757 


I     art 


In  other  parts  of  the  builtiiug  several  bone  implements,  includ- 

ig  a  corii-sliuckor  and  a  handsomely  wronght  marlin-spiko,  fash- 

Mied  from  the  leg-bone  of  deer,  were  obtained.     Scalps  i)r  hea<l- 

Iresses  were  also  uneartlied.    Indee<i,  the  materials  here  fonnd 

Formed  quito  an  extensive  collection,  including  niimorons  food 

articles,  bones  of  various  animals,  pieces  of  cloth,  matting  and 

>asket-work,  ropes  and  cords  of  cotton  and  yucca,  sticks  for  fire- 

inking,  knitting  or  weaving,  and  Tuany  other  uses. 

None  of  the  ancient  buildings  of  this  region  exceed  this  one  in 
picturesque  grandeur,  although  many  are  more  extensive.      Its 
pVery  location  excites  admiration   and  inspires  respect  for  those 
rho  built  it,  whatever  nuiy  have  been  the  motive  which  prompted 
c)  the  selection  of  such  a  site;  nor  is  it  lacking  in  architectural 
»auty.     Its  existence  proves  its  great  strength. 
Of  the  ruined  pueblos,  an  extensive  group  of  buildings  on  the 
?ft  bank  of  the  Verde  River,  six  miles  northwest  of  Fort  Verde, 
CArizona,   may   be   fairly   considered    a    representative   example. 
This  pueblo  consisted  of  two  terraced  buildings  surmounting  a 

iimestone  cliff.  The  larger  one,  in  which  I  have  made  some  ex- 
ploration, faces  the  Verde,  the  other  fronting  on  a  side  cafion  to 
lie  south;  the  walls  of  the  latter,  as  well  as  the  face  of  the  cliff, 
lontain  numerous  cave-dwellings,  in  which  sundry  articles  of 
>ottt*ry  and  basket-work,  iis  well  as  stone  tools,  were  exhumed. 
The  accompanying  plan  (Fig.  1*2)  exhiV)its  the  relations  of  these 
i«tructures.  This  ruin,  which  does  not  differ  materially  from 
iiany  others  in  the  Verde  region,  is  quite  similar  to  the  inhabited 
Tillages  of  the  Moquis  df  Eastern  Arizona  and  the  nuKlern  pue- 
illos  of  New  Mexico.  As  it  was  conveniently  accessible  from  the 
art,  I  made  it  the  subject  of  some  research,  and  caused  consider- 
able excavations  to  be  made  in  ]>arts  of  the  larger  building,  and 
Iso  in  the  caves  of  the  juljacent  cafion. 

The  larger  edifice  had  been  three  stories  in  height  in  front, 

rhere  it  rested  upon  tlie  level  rock,  thence  terraced  down  the 

loi>e  <if  a  ravine  behind  it,  the  lower  tiers  of  rocmis  ha\ing  ap- 

[Wirently  been  but  a  single  story  in  height.    Previous  to  my  first 

risit  the  front  of  the  building  had  been  thrown  dowu  over  the 

pliff  by  the  white  settlers  to  supply  material  for  repairing  an  old 

Cfquia^  which  has  since  served  the  whites,  as  it  did  the  cliff- 

iwellers  of  uld,  with  water  f<»r  irrigating  purposes.     Several  of 

the  ranchmen  in  the  'xncinity  called  my  attention  to  articles  made 

of   p<»ttery,  and  a  varied  assortment  of  interesting  relics,  which 

hey  liad    secured  when   tearing  down   the  ruin,  in  which  they 

[aimed  to  have  discovered  dozens  of  human  skelet<»ns,  one  of 

figantic  stature  (the  usual  story),  and  a  quantity  of  burial  urns 

Jid  other  vessels  of  pottery  an<i  stone.     These  accounts  were  in 

ime  measure  suhstantiate<l  by  the  abumlance  of  bi'oken  pottery » 
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rough  mortars,  meinteSf  and  stone  implor 
walls  of  the  new  ac^quia.    The  wriU*r,  w^ 
ery  liad  been  whetted  by  his  surprising 
in  the  high  tier  of  cave-^hvellings  in  the 
Creek,  eleven  miles  to  the  southeast,  imt 
examination  of  this  majestic   pile  of 
mound  two  hundred  and  eighty  feet  iu  lei: 
in  width,  having  an  average  de[)th  of  se 
walls  are  now  standing  to  that  height,] 
filled  with  the  debris  of  the  fallen  up]ie^ 
had  been  tlestroyed  by  fire»  three  layers 
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liish  corresponding  to  the  roof  and  ceilini 
ooustructed  of  wood,  reeds,  unil  grass.  N< 
materials  had  been  destroyed,  while  ma; 
even  some  of  stone,  hH<l  been  iM'ack«d 
and  the  greater  part  «>f  tlie  ix>ttery,of  w 
nni'arthed,  ha«3  bef*n  broken  by  th*/  frilloal 

The   labor  of  removing   the  debris 
rather  slow  and  difficult.    A«  moat  of  thi 
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rere  found  upon  the  g^roiind  floor,  the  cxcitoment  of  the  quest  in- 
reftsed  proportionately  as  thn  bottom  was  approai'hed.  The 
binding  walls  were  found  to  be  from  one  and  a  half  to  three 
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Of  stone  implements,  the  vieiaies,  used  for  grinding  maize,  form 
,n  oiceedingly  interesting  set  of  specimens,  eiliibiting  consider- 
able variation  in  size  and  form.     The  greater  number  were  of  the 
iinl,  porous,  gray  scoria  known  as  malpaisy  a  material  well  adapt- 
for  grinding.     Others  were  hewn  out  of  sandatone,  varying 
color  from  rod  to  creamy  white.    The  manner  in  which  they 
fjishiontwi  with  no  better  tool  than  another  stone  speaks  in 
ent  praise  of  the  skill  and  indefatigable  patience  of  these 
aboriginal  workmen.     A  series  of  these  primitive  stone  mills 
ay  be  seen  in  the  writer's  collection  at  the  American  Museum, 
rooved  stone  axes  and  hatchets  were  numerous,  and  likewise 
hibit  an  unusually  wide  range  of  variation  in  size,  shape,  ma- 
*  -^ .  -  Tid  workmanship.    Several  of  them  are,  in  form  and  finish, 
.  inferior  to  the  modern  articles.    Some  of  the  picks  and 
mmers  were  also  models  of  the  handicraft  of  the  stone  age, 
ot  the  least  interesting  were  stone  wedges  (doubtless  intended 
r  splitting  timbers)  and  agricultural  tools.    There  was  also  a 
rge  assortment  of  stone  knives,  resembling  in  sLajHi  the  chop- 
ing-knife  of  modern  housewives.    Heavy  malle,  pipes  of  luva, 
hetstoncs,  polishing-stones,  and  other  implements  whose  use  is 
ot  apparent,  were  obtained,  besides  mortars  and  pestles,  stone 
essely,  and  plates  or  platters  of  volcanic  rock.    Besides  such 
articles  of  domestic  use,  there  were  the  implements  of  warfare 
d  the  chase,  including  rounded  stone  hammers,  mostly  of  sand- 
ne  and  scoria,  grooved  for  atttichmont  to  a  handle  by  means  of 
hide  thong ;  also  grooved  stones  used  in  arrow-making,  spear- 
ods  and  arrow-points  of  obsidian  or  agate,  and  flints  from  the 
ar-club  {maquahuitl). 
Pigments— red,  blue,  gray,  and  black — were  found ;   also  a 
vy,  black  powder,  and  the  usual  chipped  pieces  of  obsidian 
olcanio  glass)  and  agate,  together  with  ornamental  pebbles,  etc. 
or  were  ornaments  lacking,  such  as  amulets  of  shells  and  rings 
bone  and  shell.    Several  heavy  pieces  of  obsidian,  which  were 
ibably  transported  from  Now  Mexico,  were  doubtless  kept  in 
ock  for  the  manufacture  of  knives   and  weapons.     A  heavy 
lock  of  red  catlinite,  or  "pipe-stone,"  of  which  small  fetiches 
nud  in  several  localities  were  made,  extends  the  commerce  of 
people  to  the  region  of  the  Upper  Missouri,  where  the  only 
own  quarries  of  this  material  exist;  and  sea-shells,  doubtless 
from  the  Pacific,  are  of  equal  interest,  as  showing  the  extent  of 
affic  to  the  westward. 

In  several  rooms  large  earthenware  vessels  were  uncovered, 
hich,  altliough  broken,  were  still  held  in  position  by  the  press- 
of  their  contents  and  the  earth  surrounding  them ;  fine  root- 
to  also  penetrated  the  cracks  and  formed  a  meshwork  serring 
hold  them  together.    The  largest  were  of  coarse  material  and 
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had  a  capacity  of  about  Ihiiiy  gallons.    Borne  of  the  amaneri 
wero  unbroken,  and,  although  unglazed,  were  aznoothly 
and  decorated  in  colored  patterns  with  rare  taste.    Tlirn?i 
ladlea  or  dippers,  shallow  saucers,  jn'^c^ful  oUas,  and  vi 
playing  much  artistic  feeling  in  thoir  conception  and 
Ono  room  apjKiared  to  have  served  aa  a  store-room  fr>r 
ware  utensils,  some  of  which  were  found  in  r 

within  another,  the  smaller  specimen  measuri_^   .  „:^ 

fourth  inches  in  diameter.    A  few  perforated  discs  of  putt 
BOmbling  wooden  ones  from  cliff  and  cave  dwellings,  wore  : 

Numerous  tools  of  bone,  chiefly  such  as  were  employed  i 
manufacture  of  ropes,  neatly  carved  from  the  bones  of  deerj 
antelope,  wore  among  the  relics  found.    Various  '' 
wore  examined,  including  bones,  teeth,  or  lioms  r  y  c* 

by  fire)  of  elk,  mule-deer,  antelope,  beaver,  spermophile,  pouci 
gopher,  wood-rat,  muskrat,  mice,  cotton-tail  and  jack-rab)iit»  1 
key.serjjont,  turtle,  and  fish.  A  sandal  of  yucca,  differing  in  do 
from  that  taken  from  the  wall  of  Montezuma'  ,  and  aort 

pieces  of  human  scalps,  complete  the  list  of  rel iv  -  1 1  </ui  this  casa. 

There  are  many  ruins  of  the  class  just  described  in  tl!«  Venh 
region,  as  indicated  on  the  accompanying  map.    Am*  :  art 

several  conspicuously  perched  on  the  summits  of  Li.*,..,  ...tiited, 
flat-topped  buttes  on  the  Rio  Verde  and  on  Oak.  B«»Aver,  and 
other  tributary  creeks;  others  are  built  on  the  ]"  \ia  edges 

of  table-lands  bordering  caQons  in  which  streat.,  :.  w;  while 
some  occupy  lower  positions  in  the  valleys.  It  would  appear, 
from  the  location  of  some  of  P  '       "it  the  watff 

supply  has  diminished  or  oth  i    9ioco  Qioj 

were  occupied, as  there  is  now  no  water  tc»  be  found  withtn  semBf^ 
miles  of  them.  Cisterns  were  doubtless  utilized,  but  must  haw 
proved  inadequate  to  supply  the  needs  of  so  large  a  popuInUon. 

These  pueblos  frequently  inclosed  an  open  squaro  or  court 
Tliere  is  such  a  one  on  Oak  Creek,  built  on  a  h^--*^  '  -  "  ]rr-^ 
on  the  top,  which  is  one  hundred  and  twenty-fiv  ;..,_ 

surrounding  viesa.     The  building  is  subrt'  '  tr   in   Aa 

conforming  to  that  of  the  summit  of  the  buttv,  v  .  .  .  f*  .-t. 

Are  precipitous.    Other  villages,  perhaps  lesa  pj 
count  of  their  inferior  adv.antages  fct 

in  many  localities,  which  were  evidently,      .. ...^..,    . 

is  the  case  with  a  pueblo  built  on  the  point  of  a  mesa  east  of 
Lower  Verde  S'     '        at. 

Furnaces,  pi  ;  used  for  firing  pottery,  were  discave 

some  of  tlieso  ruins.    There  is  a  very  perfectly  preserroil  ooe  b] 
ruin  on  th-      '   ^  -  v     \     '  ->  '   r*      ^      ^ 
the  Verde  1 
twenty  feet 
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Large  pits  are  often  seen  in  the  vicinity  of  casas,  whence  tho 
laterial  uso<i  in  making  mortar  was  taken.    The  mortar  used  is 
fof  excellont  quality,  resembling  fire-brick. 

In  concluding  this  brief  sketch  of  the  ancient  remains  of  the 
^erde  Valley,  I  would  remark  that  they  still  present  the  most  in- 
riting  field  for  the  researches  of  the  student  of  American  anthro- 
jlogy  and  the  included  sciences  of  archa*ology  and  ethnology. 
Trom  a  merely  superficial  examination  of  their  works  much  infor- 
aation  has  been  derived  concerning  these  remarkable  cultures  of 
our  southwestern  territory.     In  order  that  our  knowledge  of 
fchom  may  become  as  comprehensive  as  the  material  procurable 
For  study  will  permit,  it  is  desirable  that  a  systematic  exploration 
of  these  ruins  be  undertaken  at  once,  either  through  private  enter- 
jrise  or  by  some  one  of  the  educational  institutions  of  our  coun- 
ty, before  the  treasures  contained  in  them  become  scattered 
"through  the  curiosity  of  imscientific  relic-seekers.     The  writer's 
experience  proves  that  an  enormous  mass  of  information  and  a 
large  collection  of  valuable  specimens  would  result  from  such  an 
etxamination.    Once  possessed  of  these  collected  facts,  it  remains 
but  to  construct  them  by  synthesis  into  a  positive  knowledge  of 
much  that  relates  to  these  people,  than  whom  none  are  more  in* 
teresting  to  the  American  anthropologist. 


THE  "EARTHLY  TABERNACLE." 

Br  OLIVE  THORNE  MILLER. 

HOW  to  dispose  of  the  earthly  tabernacle  after  the  spirit  de- 
parts has  always  been  a  question  of  importance  to  the  liv- 
ing.   Some  of  the  most  imposing  buildings  in  the  world  have 
_be6n  tombs;  the  pyramids  of  Egypt,  and  the  Taj  Mahal,  that 
^  dream  in  marble,"  will  occur  to  everyone.    The  widely  preva- 
Bnt  notion  that  the  dead  require  the  conveniences  needed  in  life, 
las  preserved  to  us  many  relics  of  nations  passed  away,  and  to 
'the  habit  of  lavishing  ornament  upon  places  of  burial  we  owe] 
some  of  our  finest  specimens  of  early  art.    Even  to  this  day,  and  | 
in  this  Christian  country,  we  attach  an  importance  to  the  place  I 
the  manni^r  of  burial  that  seems  hardly  consistent  with  our 
>fes8ed  belief  that,  in  the  words  of  the  poet — 

"  What  the  womec  Uve 
For  the  last  deep  of  the  grave, 
la  A  tent  that  I  am  quitti»i? ; 
Is  a  garment  no  more  fitting; 
Is  a  cage,  from  which  at  Inst 
Like  a  bird  my  soul  hath  pased." 
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The  sentiment,  however,  did  not  begin  nor  does  it  end  viti ' 
So  far  back  as  we  find  traces  of  man  npon  earth,  so  far  also  do 
discover  signs  of  his  treatment  of  the  empty  *'  cage  " ;  and  dovn 
this  year  of  grace  1890  the  customs  of  humanity  are 
as  curious,  and  as  interesting  as  at  any  period  in  th< 
history. 

In  glancing  over  the  subject,  we  find  a  noteworthy  f] 
whether  the  *'  garment  no  more  fitting  '*  bo  buried  or 
mummified,  cast  away,  or  eaten,  some  part  of  it  is  in  almost  ev< 
case  preserved.  With  many  peoples  the  chosen  relic  is  the  ski 
which  in  Australia  is  made  into  a  drinking-cup  and  kept  foa 
memento  as  well  as  a  common  convenience  by  the  next  of  ki 
in  some  parts  of  Polynesia  the  skull  of  the  "dear  departed^ 
hung  around  the  neck  of  a  widow  by  a  cord,  and  worn  dm 
the  rest  of  her  life ;  and  in  one  of  the  Kingsmill  IslandAfl 
oiled,  decorated  with  flowers,  and  daily  presented  with  food. 

In  some  races  the  affectionate  care  of  the  survivors  extends 
all  the  bones,  which  are  distributed  among  the  friends,  eachc 
of  whom  mourns  over  his  one  bone  as  if  it  were  the  whole  bw 
Again,  they  are  arranged  in  various  fanciful  ways :  tied  ia 
bundle  and  painted  red,  by  one  tribe ;  packed  in  a  basket 
rated  with  beads  with  the  skull  for  a  lid,  by  another  ; 
from  the  roof,  or  placed  in  an  urn,  or  wrapped  in  bark  ai 
carried  with  the  tribe ;  or,  finally,  painted  in  stripes  and 
in  smoke. 

Alexander  the  Great — as  history  tells  us — was  prese:  _ 
honey,  and  some  of  the  royal  Britons  in  wax ;  but  the  most  famo 
embalmers,  as  we  all  know,  were  the  Egyptians,  Would  thi 
have  taken  so  much  pains,  I  wonder,  if  they  had  suspected  thi 
were  preparing  curios  for  the  museums  of  impertinent  natioi 
yet  unborn  ?  Perhaps  the  most  peculiar  mode  devised  by  man 
the  preservation  of  rich  Thibetans  in  the  form  of  cake&  Tl 
empty  "  hut,"  being  reduced  by  fire  to  ashes,  is  mixed  with  whei 
flour  and  kneaded  into  cakes  of  graduate*!  size,  piled  in  a  pyrami 
and  deposited  in  a  small  tower  of  suitable  form.  H 

Nearly  all  people  cherish,  in  one  way  or  another,  the  boi^ 
their  friends,  and  they  may  be  conveniently  divided  into  ti 
great  classes — those  who  take  measures  to  dispose  of  the 
I)erishable  covering,  and  those  who  leave  the  work  to  the  s; 
processes  of  Nature,  Among  the  first  named  are  some 
ingly  strange  customs :  as  that  of  the  Carihs,  who  hang  the 
case  in  water  infested  by  extremely  voracious  little  fishes, 
a  few  hours  draw  up  the  skeleton  perfectly  cleaned,  paint  i 
and  hang  it  under  the  roof  of  the  hut;  and,  perhaps  even 
agreeable,  that  not  long  ago  in  vogue  among  the  Thibetans  as 
others,  of  keepvug  ^  xacA  ol  oacred  dogs  for  the  special  buidna 
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)f  quickly  disposing  of  the  cast-off  human  garment;  and,  again, 
the  hahit  of  the  ancient  Persian,  who  invited  wild  beasts  to  the 
[east,  and  considered  their  speedy  acceptance  a  special  honor ; 
tnost  repulsive  of  all,  some  tribes  of  Tartars,  and  the  Fans,  an 
Airican  people,  who  take  upon  themselves  the  delicate  task  of 
lisposal — with  pleasure,  it  is  said.  With  this  latter  group  must 
ilso  be  placed  the  ancient  Irish  and  Briton,  and  many  South 
Ajnerican  Indians.  Most  interesting  of  the  practices  of  "  living 
sepulchres  "  is  that  of  the  Parsees  of  India,  whose  famous  Towers 
5f  Silence  are  well-arranged  buildings  where  the  necessary  work 
is  done  quickly  and  unseen  of  men,  by  vultures  **  sent  by  God,'' 
SIS  they  say,  and  the  bones  preserved  in  one  great  central  well 
together. 

The  most  widely  extended  fashion  of  forcibly  resolving  the 
body  into  its  elements  is  by  burning,  which  has  been  in  use  almost 
From  the  beginning  of  man's  life  on  this  planet,  and  is  to-day  rap- 
idly growing  into  favor  with  enlightened  peoples.  Before  the  ad- 
rent  of  Christianity  it  was  the  nearly  universal  practice.  The 
Sreeks  and  Romans,  the  Etrurians,  Hindoos,  Siamese,  Germans, 
Scandinavians,  and  Saxons,  and  many  Indian  tribes  of  the  West- 
Bm  world,  all  burned  their  dead  with  more  or  less  ceremony,  and 
9ome  of  them  do  still.  Certain  Australians  put  the  body  in  a  hol- 
low tree,  and  make  of  that  a  funeral  pile;  the  Gualala  of  Califor- 
aia  burn  the  departed  to  prevent  their  becoming  grizzly  bears ; 
and  the  Semels,  another  tribe,  glorify  their  chiefs  by  great  pyres 
heaped  with  finery  and  valuables,  sometimes  several  hundred 
dollars'  worth. 

To  the  cremationists  must  be  added  many  peoples  of  Asia, 
among  whom  the  fashion  is  still  in  full  vigor.  Some  races,  both 
savage  and  civilized,  sacrifice  the  living  on  the  funeral  pile,  the 
rictims  being,  of  course,  the  helpless  wives  and  servants.  Most 
of  them  are  mercifiU  enough  to  strangle  or  otherwise  kill  the 
doomed  ones,  but  it  was  reserved  for  the  "  mild  and  gentle  Hin- 
doo "  to  invent  and  carry  out  the  most  cruel  and  brutal  custom 
on  record. 

Of  the  races  who  let  Nature  do  the  work  at  her  leisure,  per- 
haps the  most  striking  are  those  who  wall  up  the  door  and  leave 
the  deceased  in  possession,  since  this  comes  the  nearest  we  can 
hope  to  get,  to  taking  our  riches  with  us.  Such  were  the  ancient 
Peruvian  Incas,  whose  palaces  were  closed  and  deserted  with  all 
their  treasures  in  them,  although  the  dried  and  preserved  body 
took  its  place  with  its  ancestors  in  the  Great  Temple  of  the  Sun, 
and  the  dying  Eskimo  left  in  his  enow  hut,  with  food  and  light 
at  hand,  free  to  depart  when  he  chose. 

Unique  among  men  is  one  who  saves  his  friends  trouble  by 
burying  himself.    The  aged  Australian,  feeling  deailx  tv^^xci^^j^^ 
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seeks  out  a  hollow  tree,  climbs  it,  drops  doTm  in&i;^  .  :::i>i  is  fr 
that  moment  numbered  among  those  who  Lave  "  p:«»i>eu  un. 

Other  methods  are  observed  by  the  red  men-     Some  of  tLe^ 
I  are  exposed  to  the  winds  of   heaven,  upon  platforms  rai^pd  im 
poles,  as  our  own  Dakotas,  Blackfeet,  Mandans,  and  some  Sioax ; 
others  are  placed  in  trees^  like  the  Ahta  of  Vancouver's  IbIaoi!^ 
where  the  height  of  the  body  indicates  the  social  po>*  *  f| 

departed;  and  not  a  few  simply  lay  the  cast-off"  g  i^ 

the  bosom  of  its  Mother  Earth  for  the  winds  and  storms  to  < 
poso  of.    In  one  place  the  body,  in  a  canoe,  is  comni't*    '  * 
**  mother  of  all  things,"  the  sea ;  and  among  the  Hindo-  >{ 

devoted  to  the  sacred  Ganges,  lying  on  a  platform  with  caudles ' 
at  the  corners. 

The  largest  number  of  civilized  people,  including  all  Christen- 
dom, bury  iu  the  earth,  and,  far  less  wise  than  the  sin  !iai:s 
whose  ways  we  scorn,  endeavor  to  keep  as  long  as  p.  ■-..-.  i 
"shell  from  which  the  pearl  is  gone"  from  its  natural  and 
to-be-desired  fate,  dispersal  into  the  elements.  This  cus 
burial  arose  partly  from  the  desire  of  Christians  to  imitat 
dead  Christ,  who — as  a  Jew — was  buried ;  partly  from  a  bell 
the  resurrection  of  the  body,  and  also  influenced,  no  doul 
the  difficulty  during  the  early  persecutions  of  performing  < 
tian  rites  at  a  burning  which  must  necessarily  be  public. 

The  curious  and  peculiar  manners  connected  with  be 
the  earth  are  almost  numberless^  and  edifj^ing  in  the  ezt 
The  position  differs:  some  sit  as  in  life, and  others  are  held : 
ing,  though  most  lie  naturally.  The  direction  of  the  head  vari« 
Many  of  our  Indians  turn  the  face  to  the  wBst>  toward  the 
"  happy  land  ";  a  few  turn  to  the  east.  The  dead  Japanese  hrads 
toward  the  north,  for  which  reason  the  living  never  sleep  that 
way,  and,  to  avoid  the  chance  of  it,  carry  a  compass,  nr  mark  itft 
points  on  their  houses.  The  Bongos  of  Africa  carry 
tions  of  sex  into  the  grave,  and  sot  the  faces  of  men  t^  .,...  ac 
and  of  women  to  the  south ;  while  the  Niam-Niam,  a  iwighbor* 
ing  tribe,  consider  the  east  the  point  of  honor,  and  tl:  ''x*j 

enough  for  the  weaker  sex.    Quaintest  of  all  is  the  I i 

aged  clergyman,  a  life-long  pastor  in  an  old-fashion^  rillago 
Long  Island^  who  is  laid  with  his  feet  toward  his  cong^regatio 
^fio  that  on  the  last  day,  wlien  the  trump  shall  sound,  he  may  : 
facing  them  as  usual,  and  prepared  to  lead  them,  a  unlt«d  flock* 
his  flock — into  the  Kingdom. 

Urn  burial  has  attracted  much  attention  Ptnre  it  was  brot 
prominently  before  the  world  at  the  Vionna  T 
teen  years  ago.    There  had  Ijcen  n   "^         '* 
in  this  manner  of  disposal  of  the  ' 
but  nothing  of  importance  till  this  expositioEi*    A  warm  c«mi 
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Jir  Henry  Thompson,  of  England,  -wrote  enthusiastic  articles  for 
ie  leading  journals,  and  an  earnest  controversy  was  kept  up  for 
^me  time.  The  result  has  been  discussion  all  over  Europe  and 
Lmerica,  the  establishment  of  cremation  societies,  and  the  build- 
ig  of  crematories,  for  the  new  method  differs  greatly  from  the 
Ancient  fashion  of  burning  on  funeral  pyi^es.  The  pyre,  however, 
VA  still  in  use  in  India  and  other  parts  of  the  world,  reaching  its 
itmost  extravagance  in  Siam,  where  bodies  of  the  royal  family 
ure  burned  iu  gorgeous  and  elaborate  temples  built  of  wood  and 
inflammable  materials,  but  adorned  and  decorated,  painted  and 
gilded,  to  exactly  represent  their  finest  architecture. 

There  are  many  things  to  commend  cremation  aside  from  the 
pretty  Indian  fancy  that  fire,  the  purifier,  completes  the  deliver- 
ance of  the  soul  from  its  long-time  prison  of  flesh,  and  by  the 
smoke  and  ascending  heat  forms  a  path  on  which  the  spirit  as- 
cends to  its  home  in  the  skies,  or,  as  one  tribe  has  it,  the  soft, 
_warm  chariot  conveys  the  released  and  purified  soul  toward 
le  sun. 
We,  of  course,  scoff  at  this,  but  there  are  potent  arguments 
that  should  influence  even  our  profound  wisdom — sanitary  rea- 
sons, the  health  of  the  living;  economical  reasons,  the  much- 
educed  expense;  even  sentimental  reasons,  the  possibility  of  pre- 
Ejrving  the  remains  from  desecrating  touch.  Most  powerful  of 
all  in  its  favor  is  the  prevention  of  premature  burial.  All  these  , 
ire  on  the  side  of  cremation,  and  against  it  is  but  one — sentiment, 
It  seems  more  beautiful  to  lay  our  friends  to  rest,  softly  pillowed, 
ouded  in  satin,  inclosed  in  rose-wood,  covered  with  flowers,  and 
i}i.hing  beyond  we  refuse  to  think.  We  erect  the  imposing 
marble,  set  out  the  blossoming  plant,  and  carry  flowers  to  the 
spot.  The  cemetery  appeals  more  strongly  to  the  sentiment  than 
does  the  crematory.  I  find  no  fault  with  sentiment,  but  I  say  it 
will  more  appropriately  cling  around  an  urn  containing  the  pure 
ashes  of  what  was  once  a  loved  form  than  about  the  unmention- 
able and  \inimaginable  horrors  covered  by  our  flowers. 

Moreover,  it  is  to  be  regretted  that  we  can  not  rise  to  the 

leight  of  Christian  philosophy  attained  by  one  we  call  "  heathen," 

fcnd  embodied  in  a  poem,  some  lines  of  which  are  quoted  above, 

-with  a  few  more  of  which  I  will  close : 

"Loving  fri<Mid<*I  bo  wise,  and  dry 
Btraightway  every  weeping  eyo, 
Wtat  ye  lift  upon  tho  bier 
la  not  worth  a  Biagle  tear. 

Cease  yoar  teftrs,  and  let  it  lie; 
It  wu  mine,  it  is  not  I/^ 
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LIQUOR  LAWS  NOT  STUFTUARY. 

Bt  Ksr.  GKORGK  F.  I1AGOC74,  P.  O., 

THE  recent  article*  of  William  A.  Hammond^  M.  D.,  on  Sasol 
tnary  Laws  and  their  Social  Influonce  ocmmsts  of  two  ] 

(1)  an  attetspt  to  coufound  laws  prohibiting  the  u  mlei 
alcoholic  beverages  with  obsolete  "  sumptnarj'  ^              ■  ion, 

(2)  certain  criticisms  iu  the  same  strain  uprm  such  laws  in  Iowa'' 
and  Miuuesota,  and  upon  the  New  York  and  Michigftn  lawt 
against  the  selling  of  cigarettes  to  minora.    A«  no   pn.-t«nse_tt_ 
made  of  showing  that  the  latter  are  "  STimptuar>","  or  that 

tendency  to  luxury  and  ei|>en6e  which  makes  thetn  n   ' ' 

in  the  city  of  New  York  and  elsewhere,  they  may  bt- 
m.issed  from  consideration.!     A  long-time  resident  of*  iowt 
something  to  say  in  defense  of  the  stigmatized  statutes  oi 
adopted  State. 

The  sweeping  assertion  of  Dr.  Hammond  is  in  the  follow 
terms; 

"  The  laws  which  several  States  have  enacted  rolatirc  to  Xl 
manufacture  and  sale  of  alcoholic  liquors  are  tr  apylat 

notwithstanding  the  fact  that  it  is  claimed  by  ;  nt«  i 

they  are  measures  which  every  independent  State  having  a  n*gard 
for  the  welfare  of  society  is  in  duty  bound  to  enforce.'*    TbsjM^ 
example  given  to  sustain  this  is  a  law  of  Iowa,  referred  to  ^^^| 
descriptions  of  the  sumptuary  laws  proper  of  Sparta,  Rome^aod 
England)  thus: 

"  In  our  own  country  the  experiment  has  been  trie«!  witUju 
much  thoroughness  and  with  practically  as  little  r» 
attended  the  attempt  by  other  nationa  **  [i  a,  to  forbiU  i . 


•  popular  Sdonc*?  MonihW  for  Mut,  pp.  SS-40. 

f  The  foUowinR  U  credited  in  the  t'"*>l'C  jo«ni*]»  to  Sdwce :  •*  Tn  n* 
obwrration  of  thirtT-eighi  \^jn,  of  tH  cH«M«  of  podcty  and  nf  a^.  •■   wfa*  ta4 

been  tidug  tobdcoo  for  a  period  nuiging  from  two  montba  to  Iw  "i^lf  mvA 

ehowed  seT«re  injiiry  to  the  coufltitutian  and  InnjfTiclcnt  growth ;  thlrtj  two  aXcwd  t^ 
existence  of  irregularity  of  the  hc»rt>  action,  dUordcr«d  atotnacba,  co<ifh«r  ■•d  •  tt%w{t^ 
for  alcohol ;  thirt«<*n  had  lnt*'rniitt?o<7  of  the  puUr,  and  0tt9  had  ttmmapdmL  Ate 
ther  had  abandoned  the  «»e  of  tobtcco,  within  irti  month*' tioe  oo«  Ulf  wcr*  fro*  InBafl 
llieir  fonacr  symptoms,  and  the  tomalnilcr  had  iw<i»w«d  by  ih»  «id  of  lh«  j<*ar* 

It  ts  certftinly  fluppo«aMn  that  tnuUigrat  Uw.m"^^  *Wt«  to  pw*i«i 

the  sale  of  tobacco  to  boy«  from  a  hunuiM  and  p«bU  tioirt  Ifchht^g  rf 

tho  pennlw  wired  to  (he  boy»  ;  and  If  th*  «nfonvm*'iil  ot  Uto  l»w  lavwi  tKrif  pmite,  m 
much  the  better  for  the  l)orB  and  no  won©  for  lb#»  Uw.  Any  good  dU«a  ii  tte«fan  ■• 
I  Bh^Yfty  to  hope  for  »uch  a  Uw  and  «urh  mrorcctncnt  &a  pcWttiU  tiw  mIc  As  la  ibatt  mi 
ft  iiiune  recent  law  In  Nt<w  Vork.  It  niighl  be  In^tnirtiw  to  know  from  ihc  h-clalatoM  l 
they  rcftl]y  enacttd  tbvm  from  **  flumpiuary  **  oottaidnmilcor. 
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wear,  to  eat,  and  to  drink  what  they  please  "].    "  As  early  as 

year  1639  we  have  the  prototype  of  that  curious  law  enacted  a 

years  ago  in  the  State  of  Iowa,  which  prohibits  one  i>erson 

)m  inviting  another  to  take  a  drink,  or  treating,  as  it  is  called." 

A  citation  is  then  made  from  the  records  of  the  colony  of  Mas- 

chusetts  of  a  statute  for  which  four  reasons  are  alleged,  one  of 

them  being  "  much  waste  to  the  good  creatures."    This,  and  this 

^done,  is  a  sumptuary  reason.    But  the  law  cited — if  it  bo  one — is 

^pt  simply  and  distinctively  sumptuary,  though  such  laws  were 

passed  by  that  and  other  colonies.    For  example,  Virginia,  in 

^^62,  enacted  the  following : 

■  "  An  Act  *  prohibiting  the  importation  of  unnecessary  Commod- 

Tnes.    Wliereas,  the  low  price  of  tobacco  will  hardly  supply  the 

j^ging  and  pressing  necessities  of  the  country,  et€.,  ...  Be  it  en- 

^mUd  that  no  strong  drink  of  what  sort  soever,  nor  silke  8t^l£fe  in 

garments  or  in  peeces  (except  for  whoods  and  scarfes),  nor  silver 

or  gold  lace,  nor  bone  lace  of  silk  or  thread,  nor  ribbands  wrought 

with  silver  or  gold  in  them,  shall  be  brought  into  this  country  to 

sell,  after  the  first  of  February  next ;  under  penalty  of  confisca- 

iion,"  etc. 

K   So  Massachusetts  enacted  in  1G34  as  follows : 

^  *'  The  Court,  taking  into  consideration  the  greate,  superfluous, 

and  unnecessary  expences  occasioned  by  reason  of  some  newe  and 

immodest  fashions,  as  also  the  ordinary  weareing  of  silver,  golde, 

^^6.  silke  laces,  girdles,  hatbands,  etc.,  hath  therefore  ordered  that 

^be  person,  either  man  or  woman,  shall  hereafter  make  or  buy 

any  apparell,  either  woollen,  silke,  or  linnen,  with  any  lace  on  it, 

Cer,  golde,  silke  or  threed,  under  the  penalty  of  forfeiture," 
Subsequent  provisions  forbid  any  one  to  make  "slashed 
ithes,"  but  allowed  men  and  women  "  to  weare  oiit  such  ap- 
parell as  they  are  nowe  provided  of  (except  the  immoderate 
greate  sleeves,  rayles,  longe-wings,  etc*)."  In  1036  a  law  was  passed 
against  making  or  selling  any  bone  lace.  In  1641  the  General 
Court,  noting  excesses  prevailing  against  enactment,  ordered  the 
constables  of  every  town  to  see  to  its  enforcement.! 

^Upon  the  face  of  them  these  are  characteristically,  simply, 
d  only  sumptuary  prohibitions.  Their  one,  immediate,  and 
sole  object  is  the  prevention  of  ]>rivate  waste  and  expense.  So 
Dr.  Johnson,  a  century  and  a  half  ago,  defined  this  class  of 
statutes:  "Sumptuary  [sumpiuarhiSy  Lat.] :  Relating  to  ex- 
pense ;  regulating  the  cost  of  life."    He  quotes  Bacon,  a  century 

*Dr.  J.  ITammond  Trurnbull  says:  "This  law  is  crossed  with  t  pen  on  the  HS.  record; 
JefferMD  *  conjechired  it  waa  Degativcd  by  the  GoTcrnor.* " 

f  That  notorions  liar,  Rev.  Saimiel  Peters,  in  his  Blue  Laws  declares  the  penalty  in  Co&- 
aecticat  for  wearing  lace  was  "  at  £300  estate  " — about  aa  true  bbtory  aa  the  rust  of  hlfi 
vritlngs. 
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earlier,  on  "  removing  want  and  poverty  "  through  "  the  repr 
of  waste  and  excess  hy  sumptuary  laws."  The  definition  has  i 
changed  down  to  our  day.  (Cf.  Webster,  Worcester,  and  othei 
So  Skeat's  Etymological  Dictionary — *'  relating  to  expenses  (1 
It  is  rather  Englished  from  Latin,  s^umpfuarius,  belonging  toi 
pensee,  than  borrowed  from  the  French,  Formed  from  en 
form  of  sumpius,  expense,  cost"  [so  "sumptuous  "].  It  is  the 
fore  simply  evidence  of  lack  of  discrimination  to  call  any  lai 
sumptuary  one  whose  object  is  not  the  prevention  of  cost, 
pense,  and  waste.  One  might  as  correctly  pronounce  the  proc 
mations  in  the  colony  of  New  York  against  any  but  the  Dul 
Reformed  worship  (1656,  1662),  or  those  of  Vir^nia  agaii 
absence  from  the  Episcopal  service  (1623, 1652),  or  those  of  Ha: 
land  against  blasphemy  and  denying  the  Trinity,  and  nm 
anything  in  public  worship  save  the  Book  of  Common  Praj 
(1640,  1700),  sumptuary  laws  as  those  of  to-day  against  i 
traffic  in  intoxicating  beverages.  They  have  nothing  in  conun^ 
The  colony  of  Maryland  provided  that  "every  ordinary  keej 
that  shall  demand  or  take  above  10  lbs.  of  tobacco  for  a  gallon 
small  beer,  20  lbs.  of  tobacco  for  a  gallon  of  strong  beer,  4  lbs.  I 
a  lodging,  12  lbs.  for  a  peck  of  Indian  corn  or  oats,  6  lbs,  for 
night  s  grass  for  a  horse,  10  lbs.  for  a  night's  hay  or  straw,  shj 
forfeit  for  every  such  offense  500  lbs.  of  tobacco/'  It  would  be  j 
unnecessary  blunder  to  assort  that  ihis  had  nothing  to  do  wi 
restraining  what  was  deemed  undue  cost  of  living  and  trav^ 
But  Maryland  enacted  the  same  year  (1699)  that  ''No  inhalfl 
of  this  Province  shall  sell  without  license  any  cider,  qum 
drink,  or  other  strong  liquor,  to  be  drunk  in  his  or  her  hq 
upon  penalty  of  1,000  lbs.  of  tobacco  for  every  conviction,| 
the  reason  and  principle  of  this  the  same  with  the  reason 
principle  of  measures  adopted  to  keep  down  prices,  such 
eral  colonies  adopted— e.  g.,that  just  cited,  restraining  innk€ 
from  overcharges  ?  Both  are  prohibitory.  But  is  the  rest 
of  unlicensed  liquor-selling  fitted  to  lower  the  prices  of  intoxia 
ing  drinks,  or — other  things  being  equal — does  the  cost  of  a  licen 
to  sell  tend  to  raise  prices  ?  If,  then,  this  latter  Maryland  law  con 
not  have  been  sumptuary,  has  not  the  free  sale  of  intoxicai 
been  repressed,  whether  by  license  or  prohibition,  for  other  reaao 
— viz.,  those  of  public  policy — that  is  to  say,  the  duty  of  "eve 
independent  State  "  to  have  "a  regard  for  the  welfare  of  society 
But  this  is  just  what  Dr.  Hammond  takes  it  uix)n  himself  to  s 
has  no/  influenced  the  legislation  of  certain  great  commonwealti 
East  and  West,  forbidding  the  sale  and  manufacture  of  alcohol 
beverages.  Is  it  quite  sure  that  he  knows  their  ends  and  motiv 
better  than  they  know  them  themselves  ? 

The  point  m\V  \ie  made  still  clearer — if  this  is  possible— I 
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loting  the  ancient  colonial  legislation  against  liquor-selling,  and 
■judgments    against   drunkenness.    1630,  Massachusetts:  "It   is 
ordered  that  all  Rich:  Cloughe's  strong  water  shall  presently 
be  fieazed  upon,  for  his  selling  greate  quantytie  thereof  to  severall 
len's  servants,  which  was  the  occasion  of  much  disorder,  drxinclce- 
nes,  and  misdemeanour^'     If  we   are  to  believe  Dr.  Hammond, 
'  the  Massachusetts  Court  of  Assistants  and  General  Court,"  who 
passed  this  order,  either  did  not  know  why  they  passed  it,  or 
leliberately  falsify  the  record,  giving  certain  fictitious  reasons' 
for  their  action  in   placo  of  the  one  constant,  true  one  for  all 
jch  action,  known  to  Dr.  Hammond  now,  but  absent  from  thdj 
jistory  of  the  cAse,    This  is  reconstructing  history  with  a  ven- 
geance   For  our  own  part,  we  prefer  to  believe  the  Massachusetts 
fcctors  and  witnesses  themselves,     1C32:  "It  is  ordered  that  the 
etmainder  of  Mr.  Allen's  stronge  water,  being  estimated  about 
ri  'lands,  shall  be  delivered  into  the  hands  of  the  deacons  of 

U  -ter,  for  the  benefit  of  the  pooro  there, /or  his  selling  of  it 

iyiiers  tymes  to  such  as  were  drunke  with  it,  hee  knowing  thereof.*' 
Neither  the  recording  ofTicer,  nor  the  Dorchester  deacons,  nor  the 
Jeneral  Court,  seem  to  have  known  that  the  real  reason  here  waa 
^hat  those  who  made  themselves  drunk  could  not  afford  the  ex* 
9nse ! 

Dr.  Hammond  gives  a  couple  of  instances  of  colonial  pun- 
Rhmont  of  drunkenness.    Here  are  others.     1C33.  Massachusetts: 
:)bert  Coles  fined  £10  for  "abusing  himself  shamefully  with 
drink,"  and  enjoined  to  stand  with  "  A  Drunkajid  "  in  great  let- 
ters on  a  white  sheet  on  his  back,  "soo  longe  as  the  Court  thinks 
neete."     [The  penalties  for  repetition  next  year — disfranchise- 
aent,  etc. — referred  to  by  Dr.  Hammond,  were  remitted,  May,  1634, 
ibmission  and  testimony  of  good  behavior.]     T.  Hawkins  and 
Vauhan  fined  205  for  a  similar  offense  and  selling  "strong 
iter,  contrary  to  an  order  of  Court."    In  1043  and  1C50  the  colony 
:iade  the  harboring  of  drunkards  penal.    But  there  is  not  the 
light-est  evidence  that  the  proceedings  in  these  cases  were  for 

sumptuary  reasons.     1639:  Wm.  C was  fined  40s.  "for  misde- 

3ean(»r  in  drinking,  and  corporal  punishment  remitted  upon  his 

jromise  to  avoid  such  occasions/'    The  same  year,  in  New  Haven, 

John  Jenner,  "accused  of  being  drunk,  was  acq\iitted,  it  appear- 

ag  to  be  of  infirmity,  and  occasioned  by  the  extremity  of  the 

jld-**    "  Mr.  Molenour,  accused,  but  not  clearly  proved,  was  res- 

)itod."    It  could  hardlj*^  have  been  the  object  in  these  cases  to  pre- 

irent  the  expenditure  for  the  liquor,  or  to  dictate  what  the  persons 

concerned  should  or  should  not  drink  I    Nor  when  Thomas  Frank- 

•^  punished  "  for  drinking  strong  liquors  to  excess  and  en- 

Tig  disorderly  persons  into  his  cellar  to  drinking  meetings." 

The  First  Code  of  Connecticut,  1650,  mentions  "  divers  abuses  that 
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fall  out  by  several  personfl  that  sell  wiae  and  strong  waUT,  ns  vh 
in  vessels  on  the  river  aa  also  in  several  hoases":  .  -  i  .  i  -  ..^^ 
of  the  General  Court  of  Massachusetts,  1043,  forli  ,  :in| 

ance  ''above  half  an  hour  at  a  time  in  any  common  vsctualini;- 
house"  for  the  purpose  of  tippling,  justifies  this  "  for  the  preveai- 
ing  that  great  abuse  which  in  creeping  iuby  exceBS  in  wiut*  xuxi 
strong  waters."  Were  these  bodies  entirely  mintakeji  i 
they  were  actuated  by  "  a  regard  for  the  welfare  of  ;v.^  -^  .^ 
Biead  of  sumptuary  considerations  ?  On  the  other  hand^  in 
the  record  "  it  hath  appeared  unto  thLs  Court  (Mass.),  upon 
sad  complaints,  that  much  drunkenness,  waaie  of  (he  good 
tbres  of  God,  mispence  of  precious  time,  and  other  diisurdora  haro 
frequently  fallen  out  in  the  inns  and  comp 
includes  sumptuary  considerations,  with  <  • 
bition  two  years  later,  cited  by  Dr.  Hammond)^  as  -  t4 

regulating  the  price  of  liquors  and  meals  at  in:     *     ^ 
confound  this  with  laws  simply  to  prevent  ii 
haps  the  confounding  of  these  two  different  things  has 
from  the  mendacious  forgery  of  Peters  (Blue  Lav-    •"'      "A 
drunkard  shall  have  a  master  appointed  by  the  s«li  ,  who 

are  to  debar  him  from  the  liberty  of  buying  and  selling  "  {pu\y 
lished  in  1781),     Under  the  head  of  "  Innkeepers/'  etc.,  tlio  , 
Haven  Laws  and  the  First  Connecticut  Code  provide  pet 
ton  shillings  or  less,  for  drunken  behavior,  etc.,  at  inns,  j 
the  **  disorder,  quarreling,  or  disturbance"  resulting.     And] 
the  colonies — the  Northern  ones,  for  those  of  the  South 
have  laid  no  such  restriction — followed  the  la^•       "  "      "uDd;" 
example  (4  James  I,  ch.  6)  "  Every  jierson  con  ■ 
ne^s  shall  forfeit,  for  every  such  offense,  five  shillings;  und 
unable  to  pay,  shall  bo  set  in  the  stocks  six  hours."    Tli-  V 
Minnesota  against  drunkenness  may  be  more  severe  in  an, 
penalty — "  from  ten  to  forty  dollars  for  the  first  offense  " — bul  u  i 
more  "sumptuary"  than  the  old  statute  of  James  I — no  moruso  ' 
than  the  French  and  German  military  prohibition  of  t'>b«cco.    It 
it  the  expenditure  made  by  the  soldiers  for  cigars  <■ 
that  these  army  orders  are  intended  to  prevent,  or  tit* 
their  nerves  and  muscles  for  military  service  ?    A\  i  i.t  c^:.  ^:  ;.:J 
bugbear  the  word  "  sumptuary  "  is,  to  be  sure  I 

We  can  now  readily  see  that  the  law  of  Iowa,  twice  T«f 
to  by  Dr.  Hammond,  is  not  a  sumptuary  law  at  all :  did  not 
for  it^  prototype  the  partly  suti 
Biichusetts  of  1G39,  or  the  pre\  i 

*  Iq  U)  «gf!  when  prices,  wigoa,  uid  cxpcoMs  wore  itgnUted  fnapicnOT  b^  b«, 
uUtiona  nf  tbU  kind  woulij  imtuialt/  nt  ttni««  he  p«n*«^l ;   mt  iirwRt^  «k«B  «e  bre  ' 
btng  of  the  klad,  thoj  vroulil  nut  bv,  ond  tboee  ^  t  totell;  illViihml  dkufutMcr  ajx  i 
he  nioJe  twh  hj  ooustnictiou  or  MMrtkm.    CI  JUryUiul  lav,  1009.  tbovc 
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&ly  ptigmatized  as  "  the  height  of  human  folly/*  One  wonld 
link  from  his  description — "  it  is  made  a  penal  o£fense  for  one 
person  to  ask  another  to  take  a  drink  '* — that  even  in  the  "  castle" 
of  one's  own  home  one  can  not  do  this  in  any  circumstances — so 
eager  are  the  low  a  law-makers  to  forbid  the  people  "  to  yrear,  to 
eat,  and  to  drink  what  they  please."  Passing  the  flippant  tone  in 
which  it  is  asserted  that  a  man  who,  "  in  the  sanctity  of  his  own 
house,  gets  quietly  drunk  and  goes  to  bed,"  "  has  injured  no  living 
being  but  himself,"  it  is  to  be  said  that  there  is  nothing  whatever 
the  j)enal  features  of  the  prohibitory  statutes  of  Iowa  that  has 
aything  to  do  with  the  "  sideboard  "  in  a  private  hous€>. 

It  strikes  one  rather  oddly,  on  the  score  of  logical  concinnity, 
aat  the  prevention  of  a  man's  being  "  treated  "  to  liquors,  without 
ay  expense  to  himself,  should  be  argued  against  as  a  "sumptu- 
ry  "  measure,  whether  the  giving  away  of  the  liquors  is  done  in 

I  saloon  or  a  parlor.    A  prejudice  in  favor  of  the  free  use  and 
lie  of  intoxicants  may  indeed  prevent  one  from  seeing  a  ludi- 

:>us  fallacy  here. 

A  prohibition  of  giving  away  liquors  to  Indians,  minors,  and 
prsons  who  are  already  intoxicated  is  quite  an  old  affair  in  the 
le  of  Iowa,  It  stands  under  the  title  "  Offenses  against  Pub- 
Policy."  To  persons  who  have  lived  in  States  or  Territories 
^here  Indians  still  linger  it  will  be  very  clear  at  once  what "  puV 
jKilir.y"has  to  do  with  it,  and  that  the  sumptuary  question 
nothing.  A  general  provision  years  since  against  evasions 
required  courts  and  juries  to  construe  the  whole  chapter  concern- 
ing intoxicating  liquors  "  so  as  to  cover  the  act  of  giving  as  well 
_BB  selling  by  persons  not  authorized."  Is  not  this  according  to 
iblic  policy,  ansrway  ?  Artful  sales  by  pharmacists  for  other 
irposes  than  medicine  were  carefully  provided  against.  Selling 
voters  within  a  mile  of  the  polls  during  an  election  was  forbid- 
&n,  and  the  purity  of  elections  further  protected  by  forbidding 
give  them  any  intoxicants,  including  ale,  wine,  and  beer.  Is 
lis  any  more  sumptuary  than  making  the  sale  unlawful  within 
jree  miles  of  the  State  Agricultural  College  (save  for  sacrament- 
mechanical,  medical,  or  culinary  purposes),  or  within  a  hun- 
ed  and  sixty  rods  of  any  agricultural  fair  ?   On  the  other  hand, 

II  this  was  so  far  from  interfering  with  the  right  of  the  people 
drink  what  they  please  that  the  Iowa  Supreme  Court  had  de- 
led that  the  act  of  giving  is  not  in  itself  unlawful,  that  the 

rs  without  intent  to  sell  unlawfully  is  not  affected, 
u*T  of  liquors  as  property.    '*  The  statute,"  said 
adge  Beck,  of  the  Supreme  Court,  in  one  case,  "does  not  forbid 
nle  act  of  giving  when  no  consideration,  reward,  or  pay- 
.H  given  or  promised,  and  none  expected,  and  which  was 
not  intended  as  a  subterfuge  to  conceal  unlawful  sales  and  evade 
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the  penalties  of  the  law."    These  things  a 
spirit  of  the  legislators  and  judiciary  of  ^ 
State.    On  these  principles  later  enactr 

But  evasions  of  the  law  and  the  mal 
continuing  to  he  found  in  a  state  of  int 
of  others,  of  course,  not  quietly  sleeping  oJ 
the  sanctity  of  [one's]  own  house'*),  was  mo 
demeanor,  punishable  with  ten  dollars  figj 
county  jaiL  That  the  object  was  not  to  | 
son's  loss  ("injuring  no  living  being  bt 
ordinary  coses  possible) — is  evident  fr^ 
penalty  on  his  informing  against  the  v6 
and  injured  the  welfare  of  society  ;  so  \ 
hibition  for  cost  or  waste  on  the  part  < 
getting  dnmk.  To  prevent  another  eva 
years  made  a  misdemeanor  to  keep  a  ck 
eating  liquors  are  received  or  kept  for] 
barter,  or  for  distribution  or  division  an 
club  or  association  by  any  means  what* 
must  be  clearly  beyond  the  power  of  al 
to  misrepresent.  In  keeping  with  this,  1 
son  to  treat  an  intoxicated  person  made 
person  who  met  the  expense,  liable  at  law.* 
tion  of  the  law  was  made  to  cover  **  alcohol 
nous,  vinous,  and  malt  liquors,  and  all  in^ 
ever,"  their  evil  effects — and  not  their  cc 
upon  them — being  alone  in  view.  Stil 
General  Assembly,  to  prevent  other  eva 
per^'e^se  ingenuity  and  against  the  we 
enacted  what,  I  suppose,  has  called  out 
mond  to  stigmatize  all  our  prohibitory  1^ 
It  was  this : 

"  After  this  act  takes  effect  no 


•  Some  anti-prohibitio&ists,  for  cxiunple,  the  present  D( 
ernor  of  lowi — the  onlj  State  officer  of  thif  de«cnpt1oxi,  kd* 
a  genenitioo — furor  suoimary,  or  ercn  ftcrere,  deling  with 
itti  tgrce  with  tbern  in  this  Bubstftotiallj,  and  in  not  in 
to  buj,  while  they  differ  with  them  as  to  repressing  Ui»i 
chief  Boaroc  of  dmnkenneac. 

The  public  prinu  within  a  fow  days  contain  thn  fd 
■urgeon  will  bardlj  pronounce  ''mimpluarji'M 

**  The  military  cotnmlaalon  of  the  Austrian  amy  hay«i 
iotoxicaCion  ibould  be  pnniafanl  the  ar«t  time  by  a  pn 
by  Berera.1  daya'  impriaonment  in  the  gnard-bouac.     Tha 
victim  \A  aufTering  from  a  chronlo  dUcaao,  and  be  In  pb 
pay  ii  ulcvn  out  of  hia  hand*,  and  vfef7  tUMlia  mwdtei 
•eour*  apixiu." 


LIQUOR  LAWS  NOT  SUMPTUARI 


Tfi 


sale,  give  atcay,  exchange,  barter,  or  dispense  any  intoxicating 
quor  for  any  purpose  whatever,  otherwise  than  as  provided  in 
is  act.     Persona  holding  permits  as  herein  provided  shall  bo 
mthorized  to  sell  and  dispense  intoxicating  liquors  for  pharma- 
utical  and  medicinal  purposes,  and  wine  for  sacramental  pur- 
ses, but  for  no  other  purposes  whatever," 

I  hope  the  terms  of  this  statute  make  it  sufiBciently  evident 
at  the  men  who  made  and  passed  it  were  absolutely  in  down- 
ght  earnest  to  suppress  the  wretched  traffic  in  drunkard-making 
voragos,  and  I  have  not  a  word  of  apology  to  offer  for  thenu 
is  moiisure,  to  use  Cromwellian  phraseology,  is  one  of  "  root- 
d-branch"  extermination  of  a  sore  and  fearful  eviL  But  along 
ith  it  should  go  the  statement  that  this  is  but  half  of  their  legis- 
tion  on  the  subject,  the  other  halt' — known  as  the  **  Phanuaey 
Act " — being  permissive  of  the  sale  of  the  same  intoxicants,  for  the 
lawful  purposes  above  named,  by  pharmacists,  under  restrictions. 
Some  of  these  were  by  the  last  General  Assembly  relaxed,  with 
no  effect,  however,  upon  the  other  half  of  the  law,  prohibiting 
sales  of  beverages  by  other  persons.  Step  by  step  that  liaa  been 
allowed  by  law  and  that  forbidden  which  long  and  disastrous  ex- 
perience showed  might  or  must  be.  I  am  authorized  to  declare 
that  neither  this  nor  any  other  statute  of  Iowa  is  "  sumptuary  '*  in 
character  or  intent.  I  do  not  claim  that  all  of  them  are  perfect 
for  their  ends,  but  only  that — a  simple  fact — this  is  in  no  instance 
among  their  ends.  The  gi\dng  away  of  means  of  intoxication  in- 
cluded in  the  last  recited  statute  (22  Gen.  Assembly,  chap.  71,  §  1) 
forbidden  simply  and  solely  to  prevent  evasions.  Doubtless  it 
bo  condemned  by  those  who  are  willing  the  risk  of  promoting 
drunkenness  should  be  incurred  by  a  liquor  traffic  more  or  less 
free;  but,  after  this  patient  exhibition  of  authoritative  facta,  it 
should  be  forever  impossible  for  any  intelligent  and  candid  man 
to  stigmatize  it  as  "  sumptuary."* 

After  this  refutation  of  its  main  contention,  minor  points,  made 
in  the  same  spirit  in  the  article  here  criticised,  hardly  require  no- 
tice. That  "710  one  is  safe  under  such  a  law  "as  that  of  Minne- 
sota from  arrest  and  penalty  on  the  charge  of  his  being  drunk, 
will  call  out  a  smile  among  the  sobor  people  of  that  good  State, 
lat  every  law  of  this  tenor  is  quite  or  "almost  a  dead  letter"  ia 
within  the  ordinary  and  daily  observation  of  citizens  in  States 
where  they  are  in  force — absolutely  contrary  to  fact.  At  the  time 
of  this  writing  the  retail  of  drinks  manufactured  in  other  States 
is  suddenly  and  notoriously  increasing  under  the  "  original  pack- 
ages "  decision  of  the  Supreme  Court  of  the  United  States.    This 

*  Ko  Un  agmlnst  (he  evocion  of  «  «tittit«  can  pomtlbly  be  "  sumptuary  **  unless  tlie 
originat  AUtute  \b  aacb,  which  In  thii  oase  U  aot,  u  we  hare  ehown  at  Urgo. 
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unhappy  change  is  proof  plenary  of  the  wide  departure  frc 
truth,  among  other  things,  of  assertions  that  sales  were  all  t 
while  going  on,  which  have  been  suppressed  and  only  now  i 
somed.  Such  assertions  have  come  chiefly  from  persons  residi] 
elsewhere,  in  the  face  of  the  testimony  officially  given  by  theOc 
emor  of  Iowa,  judges,  and  other  State  officers;.  That  there  a 
other  offenses  against  society  unpunished  and  anforbiddefa 
nothing  to  the  purpose  as  to  why  liquor-selling  is  forbidden. 
advocates  of  temperance  argue,  in  the  way  of  philanthropic  mat 
Buasiou,  that "  those  who  indulge  in  alcoholic  liquors  or  tobao 
spend  money  which  could  otherwise  be  more  profitably  used,** 
is  just  what  they  should  do ;  but  in  not  even  the  smallest  measa 
does  it  go  to  prove  that  laws  devised  for  other  objects  were  i 
tended,  after  all,  though  their  authors  do  not  know  it,  to  prevw 
this  spending  of  money.  If  they  have  this  effect  incidentaD 
80  much  the  better  for  the  money  spenders  and  no  worse  for  t] 
law.  Any  good  "  social  influence  "  of  a  Code  of  Criminal  Pr 
cedore  which  provides  penalties  for  such  "  Offences  against  Pol 
lie  Policy  *'  Dr.  Hammond  is  precluded  from  recognizing  by  k 
assertion  that  they  are  null  and  void.  What,  then — should  sac 
offenses  go  scot  free  ?  What  crimes,  then,  should  be  punished ) 
all  ?  His  boast  of  evading  the  law  of  Rhode  Island  "  at  a  prom 
nent  hotel "  by  a  trick — be  it  professional  or  unprofessional— wit 
impunity*  is  certainly  very  good  evidence  that  the  law  did  n< 
prohibit  the  private  act  of  drinking,  but  the  public  act  of  sellitt| 
Does  any  law  anywhere  interfere  with  liberty  of  buying,  save  i 
the  harangues  of  Personal  Liberty  Leagues  ?  Prohibitionisi 
everywhere  disclaim  such  interference,  but  claim  the  right  ( 
"every  independent  State  "to  suppress  the  common  and  pabli 
sale  of  anything  deemed  detrimental  to  "the  welfare  of  society 
Any  argument  against  this  has  little  weight,  save  with  those  vb 
subordinate  this  "  welfare  "  to  personal  convenience,  and,  mon 
over,  goes  too  far  in  that  it  sanctions  the  open  sale  of  powder  an 
dynamite  by  anybody  who  sets  up  his  "  personal  liberty  "  in  thi 
regard.  The  real  objection  of  the  free-sale  advocates  is  to  tl 
actual  obstacle  "  to  get  any  kind  of  liquor  a  person  wants  "  in  j| 
kind  of  "  packages,"  and  "  as  many  more  on  the  same  terms,"  ■ 
by  some  unlawful  evasion — which  obstacle  is  denied  in  the  san 
breath  to  exist !  One  horn  or  the  other  of  the  dilemma  the  adw 
cates  of  free  sale  should  now  choose,  after  so  long  playing  H 
dulum  between  the  one  and  the  other. 

It  is  not  a  little  surprising  that  under  the  head  of  "social  in 
fluence  "  a  stronger  denial  than  this  self-contradictory  one  is  no 
made.     It  is  here  suggested  gratuitously  to  the  liquor  intereri 


*  Po^uUr  Sdcaoe  Montbljr,  Maj,  p.  88. 
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en  its  advocates  assert  that  those  who  are  determined  to  have 
toxicating  beverages  wiD  get  them,  by  hook  and  by  crook,  gi)it6 
of  all  safeguards  with  which  the  public  weal  surrounds  itself  (an  as*  I 
sertion  equally  strong  against  powder  and  dynamite  laws,  etc.,  and 

I  equally  weak),  thoy  almost  say,  but  not  quite,  that  those  are  least 
brevented  from  buying  who  most  need  to  be.    This  is  quite  true; 
but  it  is  an  inevitable  incident,  not  of  law,  but  of  universal  human 
perversity.    There  is  no  help  for  it  save  by  making  men  perfect  at 
bnoo*    In  a  prohibition  State  moderate  drinkers  will  refrain  from 
puying,  while  abandoned  drunkards  will  buy  through  the  unman- 
liest,  the  meanest,  and  basest  expedients.     So  much  the  better  for 
the  moderate  drinkers,  anyway  and  at  least,  and  no  worse  for  the 
law.    A  multitude  of  such  persons  in  Iowa  and  Kansas   to-day 
praise  the  laws  that  protect  them  from  their  lower  selves.    Even 
our  German  fellow-citizens,  with  habits  and  prejudices  brought 
from  **  Fatherland  "  very  numerously  do  the  same.    But  this  alone 
is  not  the  extent  of  public  good  secured.    Hardened  criminals  of ' 
y  sort,  whom  no  law  can  reach,  would  soon  disappear  from 
tural  causes  were  not  their  ranks  replenished.    The  drunkards 
ho  will  lie  and  cheat,  and  generally  degrade  themselves  for  the 
means  to  get  drunk,  in  like  manner  would  soon  die  out  if  not  re*  \ 
[ormed.    But  they  are  replaced  by  new  recruits  from  the  moderate ' 
nkera  alone;  and  if  these  largely  respect  prohil>itory  laws," 
lOugh  the  unhappy  beings  whom  they  are  on  the  way  to  join  do 
ot,  there  will  ere  long  be  few  to  break  these  laws  at  all.     Unwit- 
>gly,  the  assertion  of  liquor  men  that  such  laws  are  a  "dead' 
itter/'sofar  as  it  is  true — and  this  is  far  less  than  is  asserted — 
ly  suggests  another  defense  of  these  laws  from  their  widely 
exi>erienced  "social  influence," 

One  sometimes  wonders  why  license  laws,  as  well  as  prohibit- 
ory ones,  are  not  denounced  as  "sumptuary  "!    The  fact  is,  that 
eir  natural  tendency  is  to  increase  the  expense  of  both  int'em- 
ranee  and  moderate  drinking — the  liquor-vender  charging  more 
for  what  he  sells  to  cover  his  expense  for  a  license.    This  might 
in  some  small  measure  lessen  buying,  and  expense  with  it,  on  the 
•art  of  those  who  can  least  afford  to  buy.    Would  any  one  pretend 
at  this  is  the  object  of  license  laws,  rather  than  to  balance  the 
notorious  injury  done  by  the  traffic  to  the  State,  by  putting  the 
license  fees  into  its  treasury  ?    There  is  one  obvious  and  nearer 
reason  for  not  misrepresenting  license  laws  as  "  sumptuary,"  viz., 
that  however  thoroughly  enforced  thoy  may  be,  the  means  of 
uring  the  effects  of  intoxicating  drinks,  moderate  or  immoder- 
V  are  openly  obtainable.    Under  prohibition,  as  well  enforced, 
.«y  are  not. 
It  is  to  be  noted  that,  if  the  Iowa  Legislature  had  not  provided 
further  legislation  against  evasions  of  its  statutes  (through 
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such  subterfogea  as  clab-room  arrangements,  treating,  exchasg 
barter,  etc.),  there  might  be  some  pretense  that  it  is  expense  to  t] 
drinker  which  the  Iowa  law  originally  intended  to  prevent.  B 
this  cAn  not  be  the  object  when  the  drinker  is  at  no  expense.  Ai 
so  the  very  statute  preventing  evasions  assailed  by  Dr.  Ha 
goes  to  overthrow  his  contention,  since  the  reason  for  prevei 
them  can  not  be  "sumptuary/'  There  is  an  old  saying 
hoisting  one's  self  with  '*  his  own  petard." 


THE  MIGRATION  OF  SYMBOLS, 

Bt  tub  COUJJT  goblet  D'ALVIELLA. 

n. 

SYMBOLS  may  differ  in  aspect  and  yet  be  connected  with 
another  by  a  more  or  less  direct  afl&liation.  This  thougl 
leads  us  to  examine  the  causes  which  may  change  the  forms  c 
symbolical  representations.  There  is  first  a  tendency  to  reduce  o 
simplify  the  figure,  in  order  to  confine  it  to  a  smaller  space  or  t 
diminish  the  labor  of  the  artist — especially  when  the  figiiie  i 
complicated  and  frequently  used*  Li  all  the  systems  of  writinj 
in  which  the  characters  began  as  hieroglyphics,  we  have  only  t 
scratch  the  letter  to  find  the  hieroglyphic  symbol.  Thus  oa 
vowel  A  was  originally  the  head  of  an  ox,  and  that  in  its  tua 
represented  the  whole  animal,  according  to  the  popxilar  rule 
in  symbols  and  sacrifices  a  part  may  stand  for  the  wholft 
likewise,  in  the  signs  of  the  zodiac,  the  lion  is  simply  rep 
by  his  tail.  At  other  times,  again,  additions  and  embellishment 
are  dictated  by  tpsthetic  considerations.  That  was  the  case  wit] 
most  of  the  symbols  adopted  by  Greece,  whose  art,  so  strongl)] 
original,  never  adopted  foreign  tyi>e8  without  impressing 
found  and  felicitous  modifications  upon  them. 

The  ca<luceu8  did  not  always  present  the  classical  form  of 
serpents  symmetrically  entwined  around  a  winged  rod.  On 
oldest  monuments  it  is  a  stick  the  knotty  head  of  which  fork 
into  two  branches  that  curve  round  till  they  recross  one  anothei 
then  diverge  and  approach  again,  so  as  to  form  a  fig:ure  8  placei 
at  the  end  of  a  rod  and  open  at  the  top.  The  poems  of  Home 
disclose  to  us  an  epoch  still  more  remote,  when  a  simple  flowerini 
rod  with  three  leaves  was  attributed  to  Mercury.  In  seeking  ai 
explanation  of  these  transformations,  we  suppose  that  the  first  i] 
date  was  probably  due  to  the  influence  of  the  Phoenicians,  whi 
left  on  their  steles,  especially  in  Libya,  the  representation  of  nu 
merous  caduceusos  formed  of  a  circle  placed  uj>on  a  stick  andsM 
mounted  by  a  crosceut*    It  is  open  to  discussion  whether  the 
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end  modification— which  was  justified  after  the  event  by  the 
legend  of  Mercury  throwing  doTvn  his  rod  between  two  fighting 
serpents — reveals  a  symbolic  intent,  or  is  due,  as  most  of  the 
rned  think,  to  a  fancy  of  Greek  art.  But,  in  either  case,  the 
novation  made  it  possible  for  the  caduceus  to  be  preserved  in 
odem  symbolism  to  represent  the  two  ever-present  attributes  of 
circury — bidustry  and  Commerce,  In  like  manner  it  has  been 
•erpetuated  in  India,  whore  it  was  introduced  by  the  Greeks,  till 
our  time;  and  M.  Guimet  observed  numerous  examples  of  it 
among  the  votive  offerings  in  some  of  the  VLshnuite  temples. 
Nothing  is  lost  in  symbolism  that  is  worthy  to  live  and  can  be 
ansforraed. 
Symbols  are  also  subject  to  the  law  of  the  struggle  for  exist- 
ence. It  was  artistic  perfection  that  secured  the  longevity  of  the 
thunderbolt — another  figure  which  was  long  believed  to  be  of 
ellenic  origin  Nearly  all  peoples  have  represented  the  fire 
ora  the  sky  by  an  arm,  sometimes  also  by  a  bird  of  strong  and 
pid  fiight.  It  was  symbolized  among  the  Chaldeans  by  a  tri- 
ut.  Cylinders  going  back  to  the  most  ancient  ages  of  Chaldean 
exhibit  a  water-jet  gushing  from  a  trident  which  is  held  by 
e  god  of  the  sky  or  of  the  storm.  The  Assyrian  artist  who  first, 
the  bas-reliefs  of  Nimroud  or  Maltha!,  doubled  the  trident  or 
transformed  it  into  a  trifid  fascicle,  docile  to  the  refinements  and 
elegancies  of  classic  art,  by  that  means  secured  for  the  ancient 
Mopotamian  symbol  the  advantage  over  all  the  other  representa- 
ns  of  thunder  with  which  it  could  compete.  The  Greeks,  like 
>e  other  Indo-European  nations,  seem  to  have  represented  the 
rm-fire  under  the  features  of  a  bird  of  prey.  When  they  re- 
ived the  Asiatic  figure  of  the  thunderbolt,  they  put  it  in  the 
gle's  claws  and  made  of  it  the  scepter  of  Zeus,  explaining  the 
mbiuatiou,  after  their  habit,  by  the  story  of  the  eagle  bringing 
under  to  Zeus  when  he  was  preparing  for  the  war  against  the 
itans.  Latin  Italy  transmitted  the  thunderbolt  to  Gaul,  where, 
the  last  centuries  of  paganism,  it  alternated,  on  the  Gallo-Roman 
monuments,  with  the  two-headed  hammer.  It  is  also  found  on 
uleta  of  Germany,  Scandinavia,  and  Brittany.  In  the  East  it 
netrated  to  India,  following  Alexander,  where  it  is  found  com- 
ting  with  other  symbols  having  the  same  significance.  Siva, 
ho  succeeded  Zeus  on  the  coins  of  the  Indo-Scythian  kings,  after 
e  light  of  Grecian  civilization  was  extinguished  in  the  North- 
and  in  India,  holds  in  his  hand  sometimes  the  thunderbolt  and 
itimos  the  trident ;  and  while  the  latter  remains  exclusively 
e  arm  of  the  god  in  the  later  imagery  of  the  Hindoo  sects,  the 
underbolt  found  its  way  to  the  Buddhists,  who  carried  it  with 
eir  symbolism  to  China  and  Japan,  It  ia  still  met  under  the 
ifm  of  the  dor<lj,  a  little  bronze  instrument  in  the  shape  of  a  { 
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double  fascicle  of  six  or  eight  arrows,  which,  held 
thumb  and  forefinger,  is  used  by  the  I&tnas  and  booses  in  bl 
the  faithful  and  exorcisizig  demons. 

By  the  side  of  the  improvements  due  t<      ' 
artists  must  bo  placed  the  deformAtions  produi 
or  unakillfuluess  of  copyista   Sometimes  a  new  type 
these  deteriorations  to  succeed  the  old  one  in  Bomuwhi 
maimer  as  in  the  dissolving  views,  when;  the  outlines  of  two 
ures  succeeding  one  another  are  confounded  into  an  indi 
image  which  is  neither  one  nor  the  other.    The  ausate  cross  of 
the  Egyptians  seems  thus  to  have  engendered  certain  types  of  1 
Ephesian  Diaua^  with  veiled  faco^  arms  half  opened,  and 
closed  in  a  sheath ;  as  also  the  sacred  triangle  of  the  Semtt 
quently  surmounted  by  a  disk  and  two  horizont^d  bftr«> 
in  the  Greeks,  according  to  Francois  Lenormant,  representatiG 
of  Harmony  or  of  Aphrodite  under  the  form  of  a  cono  < 
with  a  tiara  and  supplied  with  two  rudimentary  armaL 
counterpart  to  these  metamorphoses  changing  a  linear 
into  a  representation  of  the  human  figure,  may  be  citad 
images  sculptured  on  the  paddles  of  the  New-Irelanders,  i 
were  exhibited  at  the  meeting  of  the  British  Ai<flociation 
There  was  revealed  in  them  a  series  of  deformations , 
changing  a  human  face  into  a  crescent  couchant  on  tiie  poinl] 


an  arrow.    Except  for  the  presence  of  the  int*^— 
one  would  have  inferred  the  relationship  of  t: 

\Vlien  the  symbol  is  composed  of  several  :!i:  t.i  ^   ^r.    i 
gethor, there  is  no  reason  why  it  should  not  kt'tip  iU  j^.n ;    ;• 
as  a  whole,  although  one  or  more  of  its  constituent  el-  in- 
be  modified,  the  better  to  answer  to  the  nOi.- 

national  preferences,  and  the  geographical  p*.'- ,.-: 

medium.     Thus  the  lily,  as  M.  de  Gubematis  remarks 

Mythologie  des  Plantes,  has  taken  the  place  of  *' 

symbolic  combinations  borrowed    by  the  West 

One  of  the  most  characteristic  examples  of  these  local  variatio^ 

witli  persistence  of  tho  tjpe  is  present'ed  to  us  by  the  fignrcd  \ 

pesentationsof  the  8acro<l  trees,  in  which  we  believe  w^  ran 

nize  the  tree  of  life  which  is  mentioned  in  both  (ht 

the  Aryan  traditions.    From  the  most  rem  ^^     ■  •■ 

deans  gave  it  the  appearance  of  the  date-p;; 

by  a  vine  or  an  asclepiad  similar  to  the  plant  ' 

of  the  Hindoos.     The  Assyrians  made  of  it  a 

tree,  in  wln'ch  palm-leaves  were  associat*^  w 

the  horns  of  the  wild  goat  fornu-d  a  ! 

Tho  Phoenicians  exaggerated  tht*  artiti. ..,.    ,. 

Mentation  by  grafting  the  flowers  of  the  lotus  '■ 

introduced  it  into  their  omament<ktion  und^r  tliu  ubbri^wu^ 
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orm  of  the  palm-leaf  or  acanthus.  The  Persians  adopted  it  with 
the  conventional  physiognomy  which  the  Assyrians  had  impressed 
upon  it,  and  it  was  thus  carried  to  India,  where  the  Buddhists 
substituted  for  it  the  sacred  fig-tree  of  Buddha.  On  the  other 
side,  the  Persians  bequeathed  it  to  the  Arabs,  who,  stripping  it  of 
it6  religious  signification,  retained  it  as  an  ornament  in  the  deco- 
ration of  their  jewels  and  cloths.  Finally,  reaching  Europe  in  the 
middle  ages,  with  cloths  of  Oriental  ongiu,  it  was  reproduced 
among  the  sculptures  of  some  churches,  where  it  represented 
sometimes  the  tree  of  the  cross,  sometimes,  by  a  curious  coincl- 
ience,  the  tree  of  life  of  the  biblical  traditions.  In  all  these  va- 
piatious  of  the  same  theme,  the  plant  constitutes  only  a  part  of 
the  symbol.  That  is  completed  and  characterized  by  the  presence 
of  two  personages  confronting  one  another — genii,  demons,  wild 
or  fanciful  animals,  monsters  half  beast  and  half  man,  between 
rhich  the  sacred  tree  raises  its  stem  or  spreads  its  branches, 
fothing  more  is  needed  to  establish  the  affiliations  of  this  complex 
lage  which  brings  into  connection,  through  many  thousand 
oars,  the  Chaldean  cylinders  and  the  medallions  of  the  Javanese 
Ikagodas,  the  Greek  capitals  of  the  Didymeon  and  the  Christian 
tympans  of  Calvados  and  Gloucestershire. 

A  frequent  cause  of  alteration,  to  which  sufficient  attention 
not  yet  been  given  in  the  study  of  symbols,  is  the  attraction 
rhich  some  figures  exercise  upon  others.  We  can  almost  an- 
ion nee  under  the  form  of  a  law  that  when  two  symbols  express 
the  same  idea  or  near  ideas  they  manifest  a  tendency  to  combine 
80  as  to  engender  an  intermediate  type.  For  want  of  understand- 
ing that  a  symbol  can  thus  be  connected  with  several  figures  very 
different  in  origin  and  aspect,  many  archaeologists  have  lost  their 
time  in  disputing  upon  the  origin  of  an  image  or  of  a  sign  which 
each  of  the  parties  had  reason  to  connect  with  a  distinct  anteced- 
ent— like  the  knights  in  the  legend  who  broke  lances  over  the 
color  of  a  shield  of  which  one  saw  one  side  of  one  color  and  the 
other  the  reverse  of  another  color. 

Examples  of  such  real  symbolic  transmutations  are  too  numer- 
ous to  be  recited  here.  A  simple  and  salient  form  of  them  is 
given  in  the  wheel,  which,  possessing  the  double  advantage  of 
having  a  circular  form  and  of  implicating  the  idea  of  motion,  is 
one  of  the  most  frequent  symbols  of  the  sun.  Wlien  that  star  was 
likewise  symbolized  by  an  open  flower,  the  effort  was  often  made 
to  fose  the  two  images.  Thus,  in  the  bas-reliefs  of  Buddhist  India 
we  find  wheels  the  spokes  of  which  are  replaced  by  lotus-petals  ; 
while  in  the  island  of  Cyprus  there  are  coins  bearing  roses  the 
leaves  of  which  are  encircled  by  twisted  rays,  or  arranged  in  the 
form  of  a  wheel.  The  special  amulet  of  the  Gauls,  the  solar 
rvudU^  ea^y  furnished,  on    the    advent  of    Christianity,  the 
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ckrisme  or  monogram  of  Clirist  (X  and  P  interlaced)  by  lh<*  «nM 
pie  addition  of  a  loop.'    In  a  similar  way  the  chrisms  bi»ctiii»al 
the  ansated  cross  or  key  of  life,  through  a  series  of  tranafaraift- 
tions  which  are  found  among  the  inscriptions  of  the  island  rf 
PhilsB. 

It  is  not  even  necessary  that  the  symbols  tbu*  rombiiwd  ahall 
originally  have  possessed  the  slightest  analou  Thtar 

are  certainly  not  many  traits  common  t>o  the  oi...  na^j**  of 

the  sun  in  the  valley  of  the  Nile,  where  it  is  repr.  .  mcoord* 

ing  to  the  districts,  as  a  radiating  disk,  a  hawk^  u  tc    Bat 

the  Egyptians  not  only  succeeded  in  condensing  u-.  ., .  e  ] 
into  the  winged  globe  of  their  pylons  and  their  cornices,  bnt  thi 
,  also  contrived  to  give  the  strange  amalgjiraation  ■ ' 
another  solar  animal,  the  flying  scarabseus,  \Vj 
globe  passed  from  Egypt  into  Asia,  the  Assyrians  in  turn  indo 
in  the  Egyptian  disk  the  figure  of  their  god  Asstir,  which  lh« 
represented  as  a  winged  genius,  and  till  then  the  ancient 
bird  of  Chaldea,  which,  according  to  M.  Menant,  contributed 
the  Mesopotamians  to  form  the  definite  type  of  their  wingin] 
was  not.  Some  of  the  coins  of  Asia  Minor  help  us  to  comprdmilj 
the  different  processes  by  the  aid  of  which  the  two  aymbols  o«Jd 
thus  be  combined,  if  not  also  the  principal  stages  of  the  operalicm 
by  which  they  produced  a  third.  The  sun  was  often  itymbaloed 
in  Asia  Minor  by  a  iriscele — that  is,  a  disk  around  wliJrh  radiftlfd 
three  legs  joined  at  the  thigh  ;  at  other  times  it  waa  reprennUd 
there,  as  in  Egypt,  by  animals  like  the  lion,  the  boar,  the  eairHthf 
dragon,  and  the  cock.     A  coin  of  Asj*      "  t  '  ^'^om 

the  cock  in  the  field,  by  the  side  of  11  .    , .  . 

the  same  origin  show  the  iriscele  placed  over  or  joined  to  the 

of  the  animal  without  its  losing  its  natural  a|" 

in  a  Lycian  coinage,  in  the  British  Museum,  *> 

first  placed  together,  then  joined,  are  literally  fused  into  ooa  aa 

other;  the  three  legs  of  the  trisnde  are  metumorphoaed  into  th 

cocks*  heads,  which  are  grouped  in  the  same  way  around  a  contri 

Most  frequently  the  symbolical  syncretism  is  consciou*  bai 
premeditatofl,  whether  the  matter  be  one  of  thtt  union  **   ■ 
efficacy  of  the  attributes  of  sevei-al  divinities  inti*  n 
man,  or  one  of  affirming,  by  the  fusion  of  s\ : 

the  gods  and  the  identity  of  cults.     Of  such  l= ;. .   . 

talismans  called  panihei,  with  which  the  Onostics  endeavoi 
condense  the  divine  symbols  supplied  by  the  principal  n^li, 

*  M.  OaHos^  in  his  book  on  the  GftUic  Ood  of  tin*  9)in  «ni|  the SymhuliiA  *4  tbcl 
(/^  Dim  Oauftjit  du  Sofeii  H  la  S^mboiiamt  de  la  How),  dcfinoft  tbe  tKrinu^  u  ''  k 
with  eis  ny%  wiihoiit  thr  clpcnmfcrcnec,  And  with  a  loop  on  iha  top  f  i 
die."    Itfthoold  bo  adilcd  thai  oven  iatbe  oaUoomUt  tt*  ■  ^i"^'.^-  is  »c<i.<  •....•.-  - 
A  circle. 
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of  their  timo.    Of  a  higher  order  of  ideas  was  tho  symbol  adopt- 
ed by  the  Brahmanists  of  the  New  Dispensation — the  Brahmo- 
Somaj — who  presumed  to  fuse  all  the  existing  sects  of  India  into 
a  new  religion,  founded  exclusively  on  conscience  and  reason. 
The  pediments  of  their  temples  bear  a  design  in  which  the  mystic 
syllable  of  the  Brahmans,  Aum,  is  interlaced  with  the  Mussulman 
crescent,  the  Sivaite  trident,  and  the  Christian  cross.    It  also  fro- ' 
q  ;  ntly  happens  that  this  confusion  of  symbols  is  not  at  all  sys- 
Ltio.    By  virtue  of  reproducing  certain  forms,  the  eye  and  the 
■t?m  to  be  assimilated  to  them  to  such  a  degree  that  they 
utt-  u.rt  able  to  rid  themselves  of  the  obsession  when  they  attack 
new  themes.    There  is  a  symbol  of  this  kind,  engraved  on  Phoeni- 
cian gems  or  painted  on  Cypriote  vases,  which  recalls  the  winged 
lisk  of  Asia,  the  sacred  tree  of  the  Assyrians,  and  some  of  the 
Greek  thunderbolts.    One  can  not  turn  the  leaves  of  tho  descrip- 
ion  of  tho  Buddhist  bas-reliefs  of  Boro  Boudour,  in  the  island  of 
^ava,  published  under  the  direction  of  the  Dutch  Government, 
rithout  being  struck,  at  almost  every  page  of  the  Atlas,  by  the 
kppearance  of  some  curious  figure  which  presents  at  once  renii- 
liscences  of  the  Hindoo  lotus,  the  Assyrian  horns,  the  Greek 
lunderbolt,  the  Buddhist  fig-tree,  and  the  Egyptian  globe  with 
le  Uraeus,    Such  heteroclite  mixtures  have,  moreover,  been  cus- 
amary  in  Oriental  symbolism.    Sir  George  Birdwood,  an  author 
among  the  best  versed  in  the  industrial  arts  of  modern  India,  has 
cently  shown  that  in  the  Hindoo  art,  in  which  all  the  details 
ire  a  symbolical  bearing,  certain  decorative  themes  are  com- 
bined and  exchanged  with  the  disorder  of  a  dream,  without  re- 
rard  to  the  distinction  of  the  animal  and  vegetable  kingdoms,  or 
pf  the  organic  and  inorganic  worlds. 

In  most  of  the  examples  that  I  have  cited  it  is  easy  to  dis- 
cover by  what  ways  the  symbol  was  transmitted  from  one  people 
to  another.     Under  this  relation  tho  migration  of  symbols  rises 
irectly  from  what  may  be  named  the  history  of  commercial  re- 
itions.    Whatever  may  be  the  resemblance  of  form  and  signifi- 
ition  between  two  symbolical  figures,  found  among  peoples  of 
Btinct  origin,  it  is  proper,  before  asserting  relationship,  to  de- 
line  the  probability,  or  at  least  the  possibility,  of  intema- 
Sonal  relations  that  may  have  served  as  a  vehicle  for  them.    This 
jint  fixed,  it  remains  to  be  determined  which  has  been  tho  bor- 
Dwer  and  which  the  lender    Thus,  why  was  it  not  the  Hindoos 
rho  communicated  the  thunderbolt  to  Mesopotamia,  the  Phoeni- 
ians  who  received  tho  caduceus  from  Greece  ?    Here  our  advan- 
»ges  over  preceding  generations  appear.      There   was   a  time 
rhen  we  might  indistinctly  place  in  India  the  origin  of  the  gods, 
ayths.and  symbols  that  are  scattered  all  over  the  world;  another 
when  it  would  have  had  a  bad  air  not  to  give  Greece  credit  for 
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all  intellectual  and  religious  croationfi  tliat  Lad  any  moral 
artistic  value.     But  the  investigations  of  the  last  h^^*"      -.turf 
have  given  positive  bases  for  the  ancient  history  of  tL  .  Aod 

that  in  turn  permits  us  to  restore  to  their  true  plane  ia  ih« 
spective  of  the  ages  the  principal  centers  of  artistic  cnH*i'-»-  ^t 
have  reacted  upon  one  another  since  the  beginning  of 

There  may  be  differences  of  opinion  as  lo  wl  Id 

capital  borrowed  its  volutes  from  the  horns  of  i..     rl 

half -opened  petals  of  the  lotos.    There  may  1>o  discufision  as 
whether  Ionia  received  it  directly  from  Golgos  otj    '      '^' 
vessels,  or  from  Pteria  with  the  caravans  of  A^ 
no  one  who  has  observed  its  presence  on  the  monnznents  of 
Lsabad  and  Koyoundjik  will  refuse  to  locate  in  Meaopotamia 
[point  of  its  departure  toward  the  j^gean  Sea.    This  is  only  aa^ 
^example  of  the  types  and  motives  the  development  to  iinporUaoe 
of  which  is  doubtless  due  to  the  autonomous  inspirations  nf  Greek 
genius,  but  the  origins  of  which  are  to  be  sought  in  Phrygia, 
Lycia,  Phcenicia,  and  beyond,  in  the  valleys  of  ihe  Tigris  and  the 
I^ile.    In  ludia^  likewise,  the  most  ancient  works  of  sculptore  and 
carving — wherever  they  do  not  attest  a  direct  influence  of  Gndc 
art — associate  themselves  with  the  monuments  of  Persia  by  tlw 
adoption  of  motives  in  some  way  classic  in  the  Pcrsejralitan  archi- 
tecture— like  the  capitals  formed  of  animals  sometimes  affronted, 
t  sometimes  backed  ;  which  arenas  a  plastic  signature,  in  the  form«T 
case  of  AssjTia,  in  the  second  case  of  Egypt.    In  fact,  when ' 
depart  from  Greece  or  India^  or  even  Libya,  Etroriay  or  Oa« 
we  always  come  at  the  end,  stage  by  - 
ters  of  artistic  diffusion^  partially  in- 
Egypt  and  Chaldea ;  but  with  this  difference  between  them ;  that 
Labout  the  eighth  century  before  our  era,  Mesopotamia  went  to 
rschool  to  the  Egyptiiuis,  while  Egypt  never  went  to  school  to  any 
one.    Now,  symbols  have  not  only,  as  we  have  shown  more  than 
once  in  the  course  of  this  study,  followed  the  same  routes 
purely  decorative  themes,  but  they  have  also  been  tran^mit^Kl  to 
the  same  fashion,  at  the  same  times,  and,  we  mi^ 
same  proportion.    I  am  far  from  disputing  that  i 
been   independent   and   autonomous  centers  of  < 
nearly  all   peoples.      But,  besides  autochthonoui^ 
everywhere  the  deposits  of  a  strong  current  whose  : — 
mote  origins  lay  in  the  sjrmbolisin  of  the  shores  of  the  Eupl 
tanfl  the  Nile.     In  short,  the  two  orders  of  imporiations  are  sol 
fnectttd  that  in  writing  the  historj'  of  art  we  writ*  in  greni 
history  of  sjnnbols,  or  at  least  of  tboir  migrations — as  ia» 
plified  in  the  studies  of  MM.  Ferrot  and  Chipiex  in  the  history  ^ 
fcncient  art. 

A  distinction,  however,  should  be  observed,  in  nmarchu  : 
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t!v0  to  S3rinbola,  that  form  is  not  all.  It  is  the  intention  that 
makes  the  symbol,  and  by  this  symbolism  is  dependent  upon  psy- 
chology, at  the  same  time  that  its  history  deserves  a  place  by 
itself  iu  the  general  picture  of  the  development  of  human  civiliza- 
l^iu  A  word  is  to  be  said  from  this  point  of  view  concerning 
^■er  migrations  ;  those  in  which  a  symbol  passes,  no  longer  from 
Wie  country  U)  another,  but,  uj>tjn  the  same  soil,  from  one  religion 
to  the  one  that  succeeds  it.  In  the  most  frequent  case,  it  is  popu- 
lar pressure  that  introduces  into  the  new  civilization  symbols 
rated  b}^  long  veneration.  Sometimes  the  innovators  them- 
Liso  the  advantages  offered  by  symbolism  to  disguise  the 
novelty  of  their  doctrine  under  ancient  forms,  and,  when  neces- 
Bary,  to  transform  into  allies  emblems  or  traditions  which  tliey 
we  not  able  to  destroy  by  a  direct  attack.  Thus  Constantino 
[^hose  as  his  standard  the  Laharum,  which  could  be  claimed  at 
once  by  the  worship  of  Christ  and  by  that  of  the  sun.  The  same 
policy  was  attributed  to  the  first  king  of  Norway.  According  to 
B^n  old  song  of  the  Shetland  Islands,  Hakon  Adalsteinfoetri,  com- 
pelled to  drink  to  Odin  at  an  official  banquet,  drew  the  sign  of  the 
cross  on  his  cup,  and,  when  his  guests  reproached  him  for  it,  told 
tbem  that  it  was  the  sign  of  the  hammer  of  Thor.  We  know,  in 
fact^  that  in  German  and  Scandinavian  countries  the  cross  of 
Clirist  was  n^ore  than  once  disguised  under  the  form  of  a  two- 
headed  hamnier,  and  that  in  more  than  one  inscription  in  Egypt 
i^ut  on  the  appearance  of  the  key  of  life, 

^Kuch  symbolical  adaptations  have  been  especially  frequent  in 
^nddhism,  which  has  never  been  restrained  from  adopting  the 
symbols  and  even  the  rites  of  anterior  or  neighboring  religiona 
In  some  of  its  sanctuaries  it  has  gone  so  far  as  to  carve  the  cere- 
monies of  the  worship  which  natives  of  India  gave  to  the  sun, 
fire,  and  scrpent-s,  and  connect  such  rites  with  its  own  traditions. 
The  solar  wheel  thus  became  the  wheel  of  the  law ;  the  sacred 
tee  represented  the  tree  of  knowledge  under  which  Sakya-Muni 
^pained  perfect  illumination  ;  the  serpent  Naza  was  transformed 
tSto  a  guardian  of  the  footprints  of  Vishnu,  which  were  afterward 
tt|ributed  to  Buddha.  Some  years  ago  the  remains  of  a  Buddhist 
^■etuary  were  discovered  at  Bharut,  in  which  the  bas-reliefs 
^presented  emblems  and  religious  scenes,  accompanied  by  in- 
^Rbed  legends.  The  news  gave  great  joy  to  the  Anglo-Indian 
archteologists.  They  expected  to  be  ^ven  interpretations  of 
Vr:  '  "list  rites  and  symbols,  formulated  by  the  Buddhists  them- 
.-•  .        '»ne  or  two  centuries  before  the  Christian  era.    But  a  closer 

kmiDation  showed  that  the  shrine  was  only  an  ancient  temple 
he  sun,  which  had  been  taken  possession  of  by  the  Buddhists. 
py  were  satisfied  to  put  over  the  pictures  of  solar  worship  in- 
[ttions  connecting  tliem  with  their  own  faith. 


rrtu    iTxvii 
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for  its  ancient  fetiches,  which  are  thenceforth  regarded  as  repre- 
sentative signs  of  the  divinities.  Finally,  when  we  come  to  con- 
ceive a  Supremo  God,  of  whom  the  old  divinities  are  simply  min- 
isters or  hypostases,  the  ancient  figurative  representations  may 
still  have  a  place,  provided  they  are  put  in  relation  with  the  quali- 
ties or  attributes  of  the  superior  being  into  which  the  divine 
■world  resolves  itself.  This  is  an  evolution  of  which  traces  are 
observed  almost  everywhere  in  ancient  polytheism.  Dogmas  and 
sacraments  can  always,  on  their  side,  be  brought  by  symbolism 
into  an  interpretation  harmonious  with  the  progress  of  knowl- 
edge and  reason.  Such  is  the  task  to  which  are  devoted — after 
Schelling  and  Hegel  in  Germany,  and  Coleridge  and  Maurice  in 
England— a  notable  fraction  of  Protestant  theologians,  with  a  suc- 
cess which  would  doubtless  have  been  greater  if  the  school  had 
not  broken  with  the  laws  of  historical  truth  by  persisting  in 
projecting  into  the  past  interpretations  inspired  by  the  present. 

A  religious  condition  may  be  conceived  in  which  all  cults  be- 
come purely  syrabolicAl.  There  will  be  nothing  to  hinder  their 
preserving  with  a  pious  care  the  rites  and  traditions  of  their 
heritage ;  only  they  will  make  of  them  particularly  symbols  of 
the  truths  common  to  all  religions,  and  will  consequently  be  able 
to  treat  one  another — as  we  see  in  the  rites  of  certain  churches — 
as  local  forms  and  equally  legitimate  in  the  universal  religion. 

Such  a  syncretism  looks,  at  first  sight,  to  be  very  far  from  us. 
It  would  imply  that  all  religions  have  their  share  of  the  truth,  but 
that  none  possesses  it  all.  This  is  hardly  the  language  of  the 
larger  contemporary  churches,  if  we  may  judge  by  those  that 
touch  us  most  nearly.  But  it  must  be  observed  that,  in  practice, 
their  adepts  live  among  one  another  as  if  the  divergence  in  doc- 
trines were  reduced  to  a  diversity  of  symbols.  At  times  we  see 
their  chiefs — a  thing  unheard  of  in  former  centuries— co-operat- 
ing on  a  footing  of  equality  in  works  of  philanthropy  or  social 
peace,  as  if  they  recognized  that  charity  and  justice  afford  a  com- 
mon ground  for  religious  activity.  Lastly,  the  attribution  of  a 
relative  value — or  symbolic,  which  is  the  same  thing- to  all  cults 
indistinguishably  may  serve  hereafter  as  a  basis  for  the  normal 
relations  of  the  state  with  the  churches  in  the  countries  which  are 
under  the  influence  of  modern  law.  Let  this  idea,  already  an- 
chored in  our  laws  and  our  customs,  be  accepted  in  our  conscious- 
ness, and  for  the  first  time  in  history  the  world  will  be  able  to 
enjoy  a  religious  peace,  founded  not  on  the  unity  of  forms  and 
formulas,  but  upon  the  admission  of  what,  under  variety  of  sym- 
bols, is  true  and  fruitful  in  all  religions. — Translated  for  The 
Popular  Science  Monthly  from  the  Revue  des  Deux  Mondes. 
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MOTHERS  AND   NATURAL  SCIENCE. 


Bt  ma&t  alunq  a^er. 

A  ROBIN  teacLes  its  own  yoiing  to  fly ;  a  hmnan  mother  < 
leaves  the  training  of  her  babies  exclusively  to  othienL 
bond  of  itaturo  between  the  mother  and  child   putfi  a  nrt 
on  all  that  the  mother  does^  and  her  constant  aas» 
opportunity  for  understanding  the  peculiarities  and  u&&l^< 
oliild  such  as  no  ordinary  teacher  ever  obtains. 

As  one's  finger  may  trace  in  the  yielding  soil  a  chiuiiMtl  fur  1 
outflow  of  a  tiny  spring,  and  at  its  fountain-head  doiennifkcl 
course  of  a  river,  so,  in  the  earliest  years,  the  mother  may,' 
little  effort.,  give  direction  to  the  energies  of  the  child, 

mother's  capacities,  education,  and  circumstanoee  ms 

her  to  accompany  the  child  far  on  its  course,  or  : 
much  to  the  current  of  its  intellectual  life;  but  let  her 
direction  and  all   the  powers  of  nature  will   '-r,,.^','^^.   . 
child's  inborn  force  to  increase  the  volume  A  li« 

on-rushing  stream. 

To  claim  for  natural-scienco  studies  th*»  tnother's  ' 
direction,  to  show  why  mothers  should  interest  their  c\ 
these  studies,  and  to  suggest  how  they  may  do  so,  is  tht- 
of  this  paper. 

What  mothers  may  do  to  interest  children  in  nainra]  <cieft»~ 
is  a  question  which  has  but  one  answer — f^ 
what  mothers  can  do  has  as  many  answi  i 
Between  the  may  and  the  can  is  but  one  barrier— ^iiflicoll 
destroy — the  mother's  own  habits  of  thought.    N-  * 
scarcity  of  materials,  not  want  of  bookc — not  all  (*i 
need  long  block  the  way  of  any  mother  whose  mind 
suppleness  and  sincerity  of  childhood ;  for  thr  -»  -—  • 
dora  of  nature,  like  that  into  the  kingdom  of  . 
simplicity  of  childhood. 

It  would  be  well,  in  these  days  of  the  supremn^-^ 
rial  life  and  of  increasing  demands  for  appliwi  s 
women  who  are  pursuing  courses  at  our  c*  ^ 
elect  science  studies,  that  they  may  be  rt-  ..- .    ,    , 
and  by  assistance  and  appreciation  given  to  otlier*.  to  ft 
introduction  and  pursuit  of  science  ^' 
and  to  do  this  in  a  manner  which  shn 
true  place  as  the  handmaid,  and  not  the  t^  r,  of  relifiioiL 

But  it  is  to  those  who  have  passed  i 
days  that  this  jtaptr  must  be  addressed* 
I  that  proper  treatment  can  not  restore  somo  of  tta  Jo;- 
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mind  is  so  helplessly  set  that  it  can  not  be  drawn  forth  and  di- 
eted into  other  molds.  What  a  mother  can  do  to  interest  her 
lildren  in  natural  science  depends  npon  her  power  to  direct 
herself  and  to  master  the  conditions  of  her  life.  Suppose  that 
I-oworis  sufficient,  how  shall  she  begin?  A  mother  may  think 
tiiiit  she  needs  trained  guides,  lest  she  make  mistakes  and  waste 
precious  time  and  strength.  She  may  wish  to  know  what  mate- 
rials to  collect,  what  books  to  buy,  when  and  whore  to  get  the 
materials  and  books,  how  much  time  and  money  they  will  cost,  and 
•what  she  is  \xi  do  with  them  when  obtained.  Every  mother  has  a 
right  to  ask  these  questions  of  any  one  who  urges  her  to  under- 
take to  awaken  in  her  children  a  vital  interest  in  Nature's  phe- 
nomena; but  all  that  the  writer  of  this  j^aper  can  hope  to  do  is  to 
^ve  suggestions  which  may  lead  a  mother  to  find  elsewhere  the 
definite  answers  req^iired. 

A  mother  may  begin  to  study  with  her  children  the  ever- 
changing  phenomena  that  surround  daily  life.  The  house  is 
full  of  lessons,  Variotis  departments  of  science  have  contributed 
to  its  building  and  furnishing.  There  is  scarcely  an  industry  that 
is  not  represented  in  some  room ;  the  kitchen  is  a  laboratory  in 
which  the  truths  of  chemistry  and  physics  are  illustrated,  and 
the  table  is  supplied  with  gifts  from  the  three  kingdoms  of  nar 
ture;  and  to  produce  these,  to  transport  them,  and  to  prepare 
them  for  use,  numberless  natural  agents  have  worked  tirelessly 
ad  long.  And  out  of  doors — Nature's  phenomena — where  are 
ley  not?  The  snow  and  rain  bring  them;  the  ice  locks  them 
across  the  pond  and  the  south  wind  picks  the  lock,  the  breezes 
low  them,  the  birds  sing  them,  the  brooks  murmur  them ;  every 
ee  and  flower,  every  stone  and  clod  wait  to  toll  their  story;  the 
^avos  wash  their  treasures  to  the  shore  ;  the  rainbow  is  their  ex- 
ssion ;  the  glories  of  morning  and  evening  write  them  on  the 
';  the  sunlight  comes  and  goes,  bringing  the  wonders  of  night 
^nd  day,  of  storms  and  seasons;  and  all  night  the  stars  speak 
times  and  spaces  our  mathematics  can  not  yet  compute,  and  of 
ants  before  which  our  short  earth-lives  shrink  into  nothing- 


shall  a  mother  take  from  this  vast  store  to  give  to  her 

lildren  ?    Before  answering  this  question  it  is  proper  to  consider 

^hat  purpose  natural-science  studies  may  serve  in  the  education 

'  a  child  ;  and  to  do  this,  the  objects  of  education  itself  must  be 

Icnown,    The  supreme  object  of  education  is,  without  doubt,  the 

development  of  the  individual  to  the  utmost  limits  his  conscious- 

.ness  can  grasp  in  this  earth-life ;  some  of  the  lesser  objects  are 

[vocation  and  success  in  it,  pleasant  social  relations,  ability  to 

#ji.  ti»«  unfortunate,  interest  in  national  affairs,  and  a  love  of 

;o8 ;  and  all  those  may  be  included  under  the  e2q>ression 
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to  be  a  good  citizen.    These  objects  imply  Lcalth  and  indtf 
that  tho  man  or  woman  may  be  a  producer  and  not  a  con 
only ;  sufficient  intelligence  to  recognize  and  perform  dutice 
one's  self,  to  one's  neighbors,  and  to  the  8tttU> ;  ap«?ech  which 
honorable  and  pure;  and  deeds  which  inculcate  respect  for 
laws.    Besides  these,  a  mother  may  wish  her  child  to  acquire  t 
graces  of  mind  and  heart  that  are  difficult  to  de&ne  in  wordsi  1 
whoso  presence  or  absence  is  easy  to  feci  in  a  man  or  woman ; 
graces  which  lift  their  possessor  above  the  power  of  petty ; 
sious,  of  foolish  conventionalities,  above  even  the  necesaity  tofdP 
give  injuries, 

Emerson,  in  speaking  of  Lincoln,  said :  **  His  heart 
great  as  the  world,  but  in  it  there  was  no  room  for  the 
of  a  wrong."  From  the  days  of  early  manhood  to  the 
act  of  his  life,  what  a  succession  of  kindly  deeds  are  foaud  in  Lio^ 
coin's  history !  As  the  mind  dwells  on  them,  the  great  Pruclafna- 
tion  is  seen  to  be  but  the  consummate  flower  on  a  \Anx\X  wltieb 
could  bear  no  other.    Such  men  do  not  fail  when  the  *  gr^ 

action  comes.  They  do  without  fear  what  lesser  men  .  i^i  ..iiv  froo, 
or  dally  with,  until  the  time  for  action  has  passed.  No  mnall 
soul,  no  life  full  of  petty  motives,  ever  rises  to  a  great  emisrigvacy. 
To  one  who  moots  tho  details  of  overy-day  life  with  a  vain^  selfiik 
spirit  tho  great  occasion  may  come ;  but  his  will  not  be  the  hoaar 
of  seeing  it  and  of  using  it  worthily.    So,  if  a  ni-  ■  ould  h»v» 

her  children  become  men  and  women  of  the  larg'  , ,  ,  she  moil 
look  well  to  "  the  reiterated  choice  of  good  or  evil  which  grada* 
ally  determines  character." 

What  can  natural  sciences  do  toward  this  character -br.nding  f 
Have  not  studies  other  uses  ?   Yce ;  but,  while  aervi  \  -  u«», 

a  study  which  does  not  mold  charnr^  "        ""  " 

character-building  receives  little  or  u^ 

passes  for  education — a  mistake  from  which  the  w 

of  the  child  suffers.    There  is  at  present  a  "croze 

tion,"  as  though  to  be  a  store-house  of  facta  werw  a  thing  i 

able  in  itself.     Information  so  assimilated  as  to  U)  a  9ox 

ready  power  in  thought  and  conduct  is  a  great  gor^^^  ^"t 

fio  available  it  is  of  little  value.    The  mere  desin;  f  • 

formation  might  well  be  called  *  'ual  avarii'i?,  for 

seeks  this  alone  is  almost  as  use:  .,  _. .i  miserable  as  thai 

sordid  hoarder  of  money.    Also,  tliere  is  an  idea,  somewl 

rent  in  these  days,  that  for  children 

into  play,    I  must  protest  against    t 

tient,  honest  work  is  needed.    The  child  who  plays  i 

will  play  at  life, 

from  cradle  to  gi 

xiish  him  amusement  is  of  no  value,  that  work 
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ly  to  those  miserable  beings  who  have  little  capacity  for  amuse- 
lent.     There  shouhl  be  much  delight  in  study,  but  there  will  be 

igreeable  drudgery  as  well,  and  any  training  is  false  which 
not  teach  the  child  to  do  the  drudgery  promptly  and  faith- 
lily.    A  mother  who  saves  her  child  from  disagreeable  tasks 

88  him  the  grave  injury  of  sending  him  forth  into  adult  life 
rithout  the  fixed  habits  which  will  enable  him  to  meet  its  re- 

>n8ibilitie8  with  ease  and  dignity. 

Now,  for  all  this  development  of  a  child  into  a  worthy  man  or 
TToman  natural-science  studios  have  peculiar  fitness.  To  secure 
and  preserve  health,  considerable  knowledge  of  these  studies  is  a 
necessity ;  and  their  relations  to  preparation  for  self-support  are 
obvious.  In  the  proper  pursuit  of  natural-science  studies  the 
^^pacities  for  accurate  observation,  for  painstaking  experiment, 
^■nd  for  unbiased  sincerity  are  developed ;  and  without  these  ca- 
pacities  there  can  be  no  true  progress  in  them.  A  slight  preju- 
dice introduced  as  a  factor  in  estimating  the  results  of  a  series  of 
observations  will  vitiate  the  result,  and  may  ruin  the  value  of 
the  whole  work.  Natural-science  studies  are  as  exact  as  mathe- 
matics in  demanding  obedience  to  their  own  laws.  Reflection 
■npon  these  considerations  will  show  their  value  for  intellectual 
development  and  training.  The  moral  and  spiritual  influence  of 
these  studies  is  not  less  great.  A  child  learns  to  be  truthful  in 
the  presence  of  truth  that  nev^er  swerves ;  learns  to  be  gentle  when 
at  work  where  one  rude  touch  may  destroy  the  labor  of  weeks;  to 
be  brave  when  he  sees  the  struggle  which  everything  in  Nature 
makes  for  its  own  development ;  to  be  patient  in  waiting  for  Na- 
ture's slow  processes ;  persevering  when  he  sees  that  she  gives  up 
her  secrets  after  repeated  efforts  only,  often  to  be  made  under  cir- 
cumstances appalling  to  a  spirit  less  mighty  than  her  own;  mod- 
est when  he  and  his  little  como  into  daily  comparison  with  her 
and  her  abundance;  obedient  when  he  sees  that  obedience  to  law 
brings  beauty,  pleasiire,  and  life,  and  disobedience  brings  deform- 
ity, sorrow,  and  death ;  reverent  before  the  majesty  and  power 
and  glory  of  Him  who  is  the  life  of  Nature;  generous,  because 
she  pours  out  her  whole  wealth  to-day,  never  fearing  that  the 
morrow  will  not  care  for  itself;  joyous,  because  above  all  her 
struggle  and  pain  rises  a  perpetual  paean  of  triumph. 

If  convinced  that  natural-science  studies  have  special  fitness 
for  the  training  of  children,  with  what  study  shall  a  mother  begin 
to  work  ?  Although  Nature  herself  indicates  an  order  which  may 
be  pursued  with  advantage,  this  order  is  not  so  important  that  it 
need  be  attempted  where  conditions  do  not  favor  it.  This  order 
takes,  first,  rocks  and  soils,  with  enough  of  chemistry  and  physics 

explain  some  processes  of  soil  and  rock  making ;  second,  plants, 

depending  on  soil,  air,  and  sunlight;  third,  animallii^^  fts\.^ 


?rEir€E  MOKTrrtY. 

After  this  order  has   been 
-jttst  enough  to  grive  a  hint  < 
wekworW  through  the  soil,  plant, « 
toek  agmin,  to  show  the  intimate  ( 
t  and  processes — these  st 
n^B  of  each  year  being  < 
witil  the  student  has 
ianroto  himself  to  one  branch | 
cycle  of  Nature  is  not 
tbe  little  that  is  selected 
cl«di^    A  little  work  well  dc 
wm  the  whole  field  superficially,  n 
ckild^s  mind,  but  to  bis  growth 


igins,  so  that  the  study  be  '. 

will  lead  everywhere  else, 

for  the  specialists  to  follov 

ilymsoet  intric&te  network  of  roads. 

"•^  ^^1^  wfc«t»  Int  prcoint  knowledge  is  least  liable  1 

It  tlir  Wki  %  fcsAMSS  for  physics  in  her  school  daf 

btliaft.    Lit  Imt  bweh  kier  child  the  laws  of  mechiH 

Kf^  ftad  ohaenrations;.     Let  her  «l 

abt  teftcbes  him  to  avoid  ti 

kvr«t  lliftw«dg»:  tecich  him  how  the  windoiv 

lo  weights  and  pulleys ;  shot 

Mml  q(  Sour  at  the  door,  and  she  show 

Ib  liafkiwg  him  to  use  a  pair  of  scaler 

r»  a  ni-cnicker,  she  teaches  him  th 

axfe  may  be  taught  from  the  wol 

fed  the  laws  of  expansion  and  oon 

1  in  the  daily  life.    Let  the  chili 

tM«i^  an  jlc^KMtviyw»eQckiltiiJktly»and  set  it  out  of  door 

mmik  dM  next  aooming  will  noth 
Thaa  take  hin  lo  a  aoghhoriag  le4ge  of  rock,  aH 
MteHa  tMiks  IIM  irtttt  kaw  aaA  ha  will  not  be  slow  to  draw  fl 
Ihhnil  at  hOTTlha  strain  rocks  ara  broksa  sannder.  Then  sImm 
Iha  chiM  Iha  tiay  saiow-lhika  with  its  six  crystal  arms,  so  deli 
Ihal  yiNft  hoU  ymx  hrvath  ksl  thsy  vaaish  while  you  locOc; 
kHlhiailosQalhattha  JB^aBdthemlBhtjMgeof  rocksj 
hwAaa  \fj  than  1,1  fairy  creatoree.  What  tale  in  mythdogy  CJ 
folk-lore  is  more  wooJerfol  than  this  ?  In  evmy  drop  ^^BII 
is  the  fairy  crystal  spirit^  hat  it  can  not  embody  itsell^^l 
haalisk  Cold  isitsgoodgaaias;  and  when  cold  comae,  the  fidq 
spirit  wvrksy  throwiag  out  oae  dainty  spar  after  another  and  rot 
terlacing  tbaBtwiikthr^^ia  nK»e  ddkale  than  those  in  oor  %std 
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BS ;  and  the  fairy  spirit  has  a  body ;  the  crystal  exists.  But  if 
le  water  is  confined  and  has  not  room  enough,  why,  these  frail 
lings  break  the  bond,  break  the  jug,  break  the  giant  rocks.  If 
story  is  well  taught,  the  child's  soul  will  bow  before  it  in 
Bverenco.  He  will  learn,  too,  cue  old  but  great  lesson  which  may 
be  applied  in  human  affairs — ■* In  union  there  is  strength."  The 
single  ice  crystal  seems  iKJwerless;  the  many  do  mighty  work. 

If  a  mother  is  fond  of  chemistry,  she  has  no  less  a  field  of  work 
from  the  combustion  of  fuel  and  the  buriiing  of  the  evening  lamp 
to  the  whole  process  of  cooking,  digesting,  and  assimilating  food. 
Here,  too,  comes  the  question  of  the  purity  of  air,  water,  and 
foods.  A  child  may  be  taught  to  detect  some  impurities  in  all 
these,  and  also  to  test  the  safety  of  the  colors  in  wall  papers  and 
in  the  fabrics  used  for  clothing  and  furnitui*e.  These  are  but  a 
few  of  the  many  topics  close  at  hand  for  every  mother  fond  of 
chemistry.  Through  all  of  this  work  in  chemistry  the  mother 
has  admirable  opportunity  to  impress  on  the  mind  of  the  child 
the  great  economy  of  Nature,  As  the  child  sees  the  wax  of  the 
evening  candle  gradually  disappear,  he  may  be  made  to  under- 
stand, by  a  few  simple  experiments,  that  some  portion  of  the  air 
is  uniting  with  the  wax  ;  that  invisible  watery  vapor  and  gas  are 
produced  and  pass  into  the  air  ;  and  that  soot  is  given  off.  She  is 
then  prepared  to  believe  Nature's  great  law — change,  but  no  loss. 
The  child,  once  impressed  by  this  law,  will  find  abundant  illustra- 
tions of  it,  and  will  seek  to  know  and  understand  the  changes 
which  produce  the  seeming  losses  so  constantly  occurring. 

Perhaps  some  mother  has  a  preference  for  astronomy.  In 
warm  evenings  the  little  ones  may  sit  out  awhile  to  listen  to  sto- 
ries about  the  stars.  No  subject  is  more  delightful  to  a  child. 
The  little  of  the  great  truths  which  he  can  grasp  will  awaken  and 
broaden  his  young  mind  and  fill  his  tiny  heart  with  noble  and 
poetic  sentiments. 

Botany,  zoology,  and  physiology  will  suggest  fields  of  work  as 
boundless  as  they  are  interesting.  It  is  not  necessary  to  suggest 
special  lines  of  work  in  each ;  but  let  me  urge  that  the  intimate 
relations  of  everything  studied  to  the  life  of  man  should  be  kept 
before  the  child,  so  ns  to  cultivate  that  sympathetic  interest  which 
tends  to  produce  gentleness  and  humanity  toward  all  things.  The 
song-bird  rids  his  garden  of  insects,  and  the  pretty  wayside  flower 
furnishes  him  medicine.  By  invisible  but  real  bonds  the  life  of 
man  is  united  to  the  lowest  animal  and  the  smallest  plant. 

While  it  does  not  greatly  matter  whei'e  a  mother  begins,  it 
does  matter  that,  as  she  goes  on,  the  child  see  relations  clearly. 
Hence  arrange  the  work  in  logical  sequence,  and  branch  off  soon 
into  other  fields,  that  the  little  mind  may  have  a  natural,  broad 
base  on  which  to  arrange  its  treasures  of  knowled^'s,     k\\  ^XcA^ 
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too,  must  be  varied  according  to  tlie  age  an 

Rightly  preseuted,  any  one  of  the  subjects  i^^. - 

the  respect,  love,  and  enthusiasm  of  any  child   not   hoin-lod 
spoiled   by  too  early  dissipation   in  artificial  aocial  life,    Su 
studios  arc  ono  of  the  best  correctives  of  this  evil,  and  I  lia^ 
thorn  cure  some  painful  cases  of  it. 

To  a  school  where  I  was  teachin  v 
nine,  with  manner  and  face  plainly 

and  for  weeks  her  teachers  despaired  of  ever  seeing  any  gvnn 
simple  feeling.    The  child  did  not  for  a  moment  lose  a 
self-consciousness  which  did  not  forget  to  air  her  charms  \ 
entrance  of  a  visitor,  or  when  she  wore  a  new  article  of  ap{3 
as  she  frequently  did«    The  first  time  she  was  asked  to 
bill  of  materials  which  she  might  buy — materials  of  any  ^'w^, 
simply  to  show  how  bills  are  written,  her  bill  began : 

To  oue  pink  Batiu  ball  draia 

"   oac  pair  white  kid  booU. «<...» •«« §1A» 

and  proceeded  through  eight  or  ten  similar  itemfl  of  fancy  i 
expensive  dress.    After  oui*  first  vacation  of  one  weelc  thia  \ 
returned  with  a  glad,  eager  look  on  her  face,  and,  going  dc 
hor  teacher,  said:  "  I  am  bo  glad  school  has  begun  again* 
is  nothing  interesting  going  on  at  home/'    From  that  day 
manner  gradually  changed ;  she  came  to  love  the  stoneft,  flo 
and  animals  which  we  studied,  and  her  face  lost  its  1 ' 
look  and  became  sweet  and  gentle.    This  change 
was  so  marked  as  to  be  spoken  of  by  a  frequent  visitor* 

Materials  for  study  in  any  department  of  natural 
eo  abundant  that  it  seems  almost  unnecessary  to  tonch  uf 
topic.    The  greater  abundance  of  botanical  and  zoOlo^c 
rial  in  summer  incites  to  those  studies  at  that  season,  whU 
ical  and  chemical  studies  may  quite  as  well  recf^ive  ati^^c 
winter;  but  with  care  and  a  small  outlay  in  m 
studies  may  be  pursued  at  any  season.    A  wind<i' 
child  may  j)lant  seeds  at  varj'ing  intervals  and  i 
and  examine  the  whole  plant  at  diflf 
sible  at  any  season  ;  but  this  had  b-.      : 
when  the  vegetation  starting  out  of  doors  in 
the  child  and  su]>plDment    ■  '       ork. 

The  preservation  of  n  -  and  the  formation  of  col 

are  important.    Encourage  the  child's  effotta  in  this  dii 
Let  the  boys  and  girls  make  ahelvi"     '  _      ^  ■ 

to  keep  the  collections,    A  set  of  w* 
to  use  them  will  be  a  useful  adjunct  to  natur&i-- 

Whatever  a  child  collects  sho-^  *  ^'  *  -• 

encouragoment,  no  matter  how  v 

some  power  of  discriminatioiL    Lei  a  moUict  rt^rHio  iruc 
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ig  disgust  or  foar  of  any  natural  object — even  of  toads,  spiders, 
^snakes — lest  she  foster  in  the  child  the  common  superstitious 
attach  harm  to  innocent  creatures.    And  if  the  child  bringaj 
a  handful  of  frogs'  eggs,  sticky  and  dripping,  the  mother  had  bet- j 
Br  not  say,  "  Now  go  away  and  throw  those  horrid,  dirty  things 
jut ;  I  will  not  have  the  house  filled  up  with  them  " ;  and  proceed 
chide  him  for  soiling  his  clothes  and  dripping  water  on  the 
irpet.    Let  her  show  the  child  she  is  pleased  with  what  he  has 
lone  ;  get  a  jar  in  which  to  put  the  eggs,  call  the  child's  atteutiou 
the  tiny  dark  spot  in  each  egg,  awaken  his  interest  by  telling 
lim   how  the  eggs  were  deposited  and  why  they  are  fastened 
Dgether  in  such  a  gelatinous  mass,  and  that  if  he  keeps  them  and 
fes  thorn  fresh  water,  a  little  animal  may  come  out  of  each  one, 
will  keep  alive  the  spirit  of  investigation  ;  and,  after  all  this 
•  been  done,  she  may  show  the  child  how  he  might  have  kept 
rom  soiling  his  clothes  and  the  carpet.    A  mother  should  never 
aake  fuu  of  a  child  or  laugh  at  his  preferences,  but  try  to  enter 
ito  the  child's  thought  and  feeling,  and,  having  done  this,  she 
iiy  lead  him  to  what  she  wishes.    She  should  be  patient,  too ; 
^r,  while  the  child's  perceptions  are  often  more  keen  and  true 
lan  hers,  he  will  find  it  hard  to  follow  her  reasoning  processes 
id  to  see  relations  which  are  very  simple  to  her,    A  mother 
lould  teach  kindness  by  her  own  treatment  of  helpless  creatures, 
Dt  her  not  crush  the  insect  in  the  house,  nor  pull  the  weed  from 
le  garden  with  auger  or  impatience,  but  teach  her  child  respect 
id  kindness  for  all  life  until  he  has  reached  ye^irs  when  he  can 
learly  distinguish  between  necessity  and  cruelty. 
Be  ghul  when  questions  are  asked ;  hail  them,  if  they  grow  nat- 
urally from  the  lessons,  as  the  d&vnx  of  a  good  day  for  the  child. 
Never  say — as  many  a  mother  and,  alas  I  many  a  teacher  does  in 
answer  to  a  child's  question — "  Oh,  that  is  too  hard  for  you;  you 
must  wait  until  you  are  older,"    Is  it  surprising  that  children  so 
reated  lose  courage  and  go  through  life  thinking  of  every  new 
ifficulty, "  Oh,  that  is  too  hard  for  me."    There  is  a  simple  side 
to  every  subject;  and  if  a  child  comprehend  not  a  tenth  of  what 
I  said,  he  is  helped  and  satisfied  by  the  eft'ort  to  treat  him  as  an 
itelligeut  being, '  If  the  child  can  not  answer  the  mother's  ques- 
ions  or  his  own,  he  should,  if  possible,  be  sent  to  Nature  herself 
find  the  answer,  the  mother  giving  only  so  much  help  as  to  di- 
3t  his  attention  and  insure  his  finding  the  answer  within  a  rea- 
anable  time. 
The  child  himself  should  handle  the  objects,  manipulate  the 
materials  in  experiments,  make  and  record  observations,  and  so 
learn  to  give  accurate  attention,  and  to  keep  exact  accounts  of 
rhat  is  seen,  to  use  his  own  hands  and  eyes,  to  do.    He  who  can 
>  aa  well  as  think  is  twice  armed  against  poverty  or  misfortuneu 
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ppletous*  Science  Piimors  and  Qiuu  &  Co/s  Guides  to  Science 
icLing  are  among  the  best.  For  more  advanced  standard 
jks,  the  -works  of  Dana,  Le  Conte,  and  Geikie  in  geology,  of 
ina  and  Brush  in  mineralogy,  of  Gray  and  Bessey  in  botany, 
Packard  and  Huxley  in  zoology,  of  Huxley  and  Martin  in 
physiology,  of  Remsen  in  chemistry,  of  Meyer  and  Wright  and 
of  Ganot  in  physics,  of  Newcomb  and  Young  in  astronomy,  are 
among  the  best. 

Better  than  hooks  are  the  collections  of  a  well-arranged  mu- 

tim  if  they  are  by  good  fortune  accessible.    If  possible,  use  them 
th  the  children,  not  for  the  amusement  of  an  idle  hour,  but  as 
ichera  speaking  more  directly  from  Nature's  heart  than  books 
1  do.    Also  better  than  books  is  contact  with  a  living  teacher 
and  association  with  others  interested  in  the  same  work.    Such 
Ip  may  be  sought  with  assurance  that  one  will  seldom  fail  of 
idly  welcome  and  of  all  possible  assistance.    The  Agassiz  As- 
ciations,  whose  president  is  Mr.  Harlan  H.  Ballard,  whose  head- 
barters  are  at  Pittsfiuld,  Mass.,  will  furnish  any  mother  with  the 
portunity  of  putting  herself  in  contact  with  workers  in  this 
bid,  and  of  getting  invaluable  aid  and  inspiration. 

Thus  far  in  this  x>aper  the  benefit  of  the  study  of  natural  sci- 

ice  to  the  child  only  hae  been  considered.    But  what  of  the 

mother  ?    Truly,  what  increases  the  well-being  of  the  child  must 

Increase  hers  also ;  but  is  there  no  personal  gain  to  her  apart  from 

^^r  child  ?    Will  it  be  nothing  to  be  introduced  to  Nature,  and  to 

become  a  welcome  guest  where  on©  has  been  a  comparative  stran- 

^r  ?    Will  it  be  nothing  to  leave  the  artificial  and  conventional, 

tiere  so  many  masks  are  worn,  and  make  friends  with  Nature^ 

10  cares  nothing  about  dress,  income,  or  pedigree  ? 
Few  mothers  have  not  felt  the  renewal  of  youth  which  coraos 

ben  in  the  woods,  on  the  mountain,  by  the  shore;  have  not 
xnd  their  cares  slipping  insensibly  from  them  when  gazing  into 

depths  of  the  sky,  listening  to  the  murmur  of  a  brook,  or  in- 
ling  the  sweet  breath  of  the  summer  wind.     Let  me  assure 

Be  mothers  that  every  step  in  the  study  of  any  natural  science 

11  open  more  wide  the  door  through  which  Nature  will  pour 
|ch  healing  balm. 

O  mother,  tired  with  housekeeping,  give  your  family  simple, 
icooked  fruit  for  dessert ;  let  puddings  and  pies  go  unmade,  and 
fc'e  the  time  so  saved  to  the  pursuit  of  enduring  pleasures ;  finish 
little  dress  with  a  few  less  ruffles,  and  fashion  for  your  child's 
ind  a  garment  which  can  not  fade  or  grow  old ;  make  fewer  calls 
on  your  fashionable  friends  and  more  to  the  wood-lot,  the  open 
meadow,  and  the  running  brook  ;  lay  aside  the  latest  novel,  and  go 
"  Htiod  whnt  U  still  unread 
In  the  luoDuscripts  of  God  " ; 
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do  not  stop  to  g08sip  about  ih^  new^Bst.  scandal 
new  bonnet,  or  forthcoming  party,  but  paxue  «i- 
in  the  quiet  places  where  the  secrets  uf  all  li/e  ai 

You  have  many  hindrances  in  fashion  and  c  .. .  .^uonalii 
Do  you  wish  you  could  stop  and  live  differently — live  more 
ply ;  wish  you  could  offer  family  and  guest  alike  aample 
vegetables,  and  fruit  without  the  fuss  of  the  many  courseo 
interminable  combinations  which  consume  Mjn»  and  often 
the  digestions  and  tempers  of  tl 

you  could  get  a  few  simple,  art  i         ^  ^  ^  ♦] 

your  children's  garments,  and  use  them  year  after  year  wit 
all  this  harassing  discussion  of  what  is  style  and  f   ^ 
you  need  go  to  no  Jarge  parties,  or  ever  give  any,  b;  i& 

chosen  friends  come  when  they  desire  and  take  you  and 
home  life  as  they  find  them  ?  Do  you  wish  all  these  ?  Then  pi 
the  desire  by  making  them  all  true.    But  you  answer, "  I  can 
unless  everybody  else  does."    'Tis  the  old  story  of  "  fo; 
tails."     We  actually  follow  the  maxim,  "your  co?^=''- 
mine  " ;  and  forever  is  asked  not,  Is  it  right  ?  but  "^N' 
think? 

Why  not  make  these  radical  changes  ?  Every  6t«p  of 
was  once  a  difference  which  some  brave  spirit  bore  alone, 
of  fearing  to  be  different,  one  may  be  proud  and  thankful 
found  a  better  way  to  live:  "Thegrt-nt  world  will  come 
to  you." 


COTTON-SPINNING  SOUTH  AND  NORTH. 

Bt  nBNRY  V.  MEIGS. 

IN  The  Popular  Science  Monthly  for  January,  1890,  api 
article  from  the  pen  of  Mr.  Edward  Atkinson*  m-  ^ 
The  Future  Sitn^  of  the  Cotton  Manufacture  of  the  1 
In  this  essay  Mr.  Atkinson  writes  of  what  he  uu 
markable  degree,  but  I  am  confident  that  in  somt 
is  a  more  favorable  outlook  for  cotton  manufaeti. 
than  he  is  aware  of. 

First,  as  to  the  matter  of  sufficient  humid*^  v  »«  ?!»*•  ^ 
as  he  truly  says,  is  so  essential  to  success,  e^j 
facture  of  the  finer  numbers  of  yam.     An  old  g 
once  told  me  that  in  his  early  experience  in  Sec* 
much  annoyed  by  the  refusal  of  the  drawinpr-fr.i 
into  the  eight, ten,  and  iw   *      '     ' 
tion,   Thiswas  before  thr 

furce  the  slivers  down  where  they  should  go.    Iji 
day,  having  a  bolt-awl  in  his  hand,  fao  raised  his  arm  aww  p 
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le  awl  into  the  bottom  of  a  tliin  .steam-pipe  whicli  passed  over- 
head. A  jet  of  steam  rushed  out  right  down  upon  the  refractory 
iver,  and,  to  his  astonishment,  down  it  wont  right  into  the  can. 
,  have  myself  seen  these  same  disobedient  slivers  fly  all  around 
in's  neck  and  shoulders  and  adhere  there,  to  the  great  dis- 
runtlement  of  foreman  and  hands.  At  the  same  old  mill,  above 
!?olumbus,  tho  second  if  not  the  first  mill  built  in  the  State  of 
lourgia,  the  machinery  was  second-hand,  brought  from  some 
lorthern  State.  The  spindles  (fliers)  were  very  ancient.  Some- 
^mcs  when  they  hacl  a  fair  chance  in  fine  weather  they  did  pretty 
roll,  and  at  other  times  thoy  would  vex  a  saint.  The  very  mo- 
aent  the  sun  sank  behind  the  crest  of  the  Alabama  hills,  however, 
lere  commenced  an  improvement  in  the  action  of  these  old  spin- 
Jes,  Soon  the  room  was  in  order;  the  boys  and  girls  who  ai- 
led tho  frames  had  a  little  time  to  "clean  up," and  their  task 
la  light  one  for  the  rest  of  the  evening.  It  seemed  to  me  that 
tie  change  was  duo  to  the  humidity  of  tho  air  inside,  when  the 
•ss  of  the  falls  right  at  the  side  of  the  mill  was  saved  from 
^  aion  by  the  withdrawal  of  the  hot  and  drying  sun- rays. 
Mr.  Atkinson  writes  wisely  and  well  upon  the  subject  of  com- 
parativn  humidity  in  different  sections,  and  only  alludes  to  means 
>f  artificial  correction.  Does  it  not  seem  probable  that,  with  an 
icient  hygrometric  testing  apparatus,  and  with  steam  always  at 
smmand  capable  of  being  admitted  to  a  part  or  the  whole  of  a 
iopartment,  the  condition  of  the  inside  air,  in  this  respect,  may  be 
kept  almost  uniform  ?  The  expense  Avould  be  small,  and  the  fore- 
aan,  after  being  instructed,  might  be  left  to  control  the  humidity 
of  his  room,  as  he  is  left  to  control  its  temperature.  It  appears  to 
me  that  this  consideration  tends  to  make  all  manufacturing  pro- 
cesses independent  of  climatic  peculiaritios, 

Mn  Atkinson's  remarks  as  to  the  coarser  work  of  the  Southern 
^biills  are  all  correct  and  go  right  to  the  root  of  the  matter,  but  the 
^Bievitable  changes  to  finer  work  have  already  commenced  here, 
^fcompeiled,  as  they  are  at  the  North  and  East,  by  Southern  as  well 
^fcyjlorthom  competition.  I  was  told  years  ago  that  a  Northern 
^Hfciufacturer  said  that  he  conld  afford  to  pay  ten  thousand  dol- 
lars per  annum  to  get  rid  of  the  competition  of  one  Southern  mill 
on  the  same  line  of  goods  as  those  be  was  making. 

Mr.  Atkinson  seems  to  have  reached  correct  results,  in  his 
Btimate  of  tho  comparative  cost  of  raw  cotton  in  Northern  and 

tl '"ills, but  he  does  not  allude  to  all  the  points  that  deserve 

Bi  11  in   respect  to  the  ultimate  cost  of  cotton  in  the 

A  Northern  spinnor  recently  mentioned  his  estimated  waste 

sixteen  and  three  tenths  per  cent,  but  subsequently  wrote  me 

\t  he  thought  it  was  then  about  fourteen  per  cent.    I  tliink  that 

lorthern  Bpinners  usually  estimate  it  at  sixteen  per  cent.    Even 
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fourteen  per  cent  seems  a  very  large  \ra8tage  from  "  middlings, 
the  grade  my  correspondent  uses ;  which  I  attribute  to  his  usin 
the  Gulf  and  Southwest  cottons — from  Texas,  Louisiana,  Missi: 
sippi,  etc.,  made  mostly  by  negro  labor — in  preference  to  cot^ji 
from  the  upper  counties  of  this  State  (Georgia),  made  largelj 
white  people — the  farmers,  their  wires  and  children,  who  ce: 
tainly  handle  the  fleecy  staple  with  far  more  care.  The  co^ 
marketed  at  Marietta,  in  Cobb  County,  about  tweuty-five  flH 
above  Atlanta,  is  generally  beautifully  white  and  clean.  It  is  grow 
much  more  abundantly  than  before  lSGO,and  almost  always  by  tl 
aid  of  fertilizers,  which  hasten  the  maturity  of  the  cotton,  so  thi 
the  crop  of  that  part  of  the  countrj^  is  much  sooner  prepared  f< 
market  than  in  the  lower  counties,  where  it  was  often  plowed  i 
to  make  way  for  the  new  crop.  The  prejudice  in  favor  of  the  Qu 
cotton  has  always  seemed  to  me  to  be  unfounded,  though  I  kno 
it  to  prevail  in  Old  as  well  as  in  New  England,  and  generally  i 
the  North.  These  Northern  spinners  have  often  bought  uplaa* 
in  New  Orleans,  shipped  from  Columbus  and  Macon  in  this  1 
An  old  planter,  who  hod  also  boon  a  large  cotton-buyer 
manufacturer  as  well,  always  combated  this  idea.  When  the  ; 
has  fourteen  to  twenty  turns  of  twist  to  the  inch  of  length,  it 
certainly  fulfill  all  the  necessary  conditions  as  to  twist,  as  wcll^ 
the  fibers  were  half  as  long  again  as  they  are.  American  spinn€i 
use  a  much  higher  grade  of  cotton  for  low  numbers  than  ti 
English  spinners,  to  which  I  attribute  the  statement  made  to  m 
by  a  Georgian  of  very  high  intelligence,  who  spent  a  number  < 
years  in  China,  and  said  that  the  Chinese  greatly  prefera 
Amerii'^an  to  English  cloth,  and  I  believe  he  said  yarn  also,     ■ 

There  is  also,  in  my  judgment,  a  very  considerable  advantae 
which  the  Southern  spinner  enjoys  over  his  outside  competitors ;  i 
that  he  receives  his  cotton  in  the  loosely  packed  planters  pad 
age,  measuring  in  depth  twenty-eight  to  thirty-six  inches,  whil 
his  competitors  receive  the  same  staple  from  the  compresses,] 
which  the  bale  is  squeezed  down  to  a  thickness  of  eight  or  te 
inches  under  hundretls  of  tons  of  pressure.  It  vxust  be  brougl 
into  a  flocculent  state  again  before  it  can  be  carded  and  spuj 
Does  it  not  go  without  saying  that  the  loosely  packed  cotton  J 
the  planter's  bale  will  require  less  violent  tearing  to  restor^ 
lightness  and  elasticity  than  that  which  has  been  packed^ 
months  under  the  compress  with  its  enormous  power  ?  I  h»^ 
seen  myself,  often,  cotton  "in  the  seed"  brought  to  the  mil 
weighed  in  two  and  four-horse  wagons,  without  any  baling  at  a] 
ginned  in  the  miU,  and  spun  at  once. 

Now  as  to  some  other  points.  Suppose  that  I  build  two 
for  myself  (to  insure  the  same  management  exactly).  Let 
be  exact  counterparts  of  each  other,  except  that  the  machinery  < 
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^■e  13  pTopellorl  by  water  at  Augnsta,  and  that  of  the  other  by 
Rbam  north  of  the  Potomac.  Let  both  mills  be  required  to  pro- 
duce the  yam  from  4,000  bales  of  raw  cotton,  each  weighing  480 
pounds.  The  annual  consumption  will  then  be,  in  each  mill, 
1,920,000  poimds.  With  waste  estimated  at  fourteen  per  cent,  the 
quantity  sent  to  the  waste-pile  will  bo  from  each  mill  208,800 
potinds,  and  each  will  yield  the  same  amount  of  net  yarn — viz., 
1,657/200  pounds. 

For  my  Augusta  mill  I  buy  a  water-wheel  or  wheels  of  say 
200  horse-power,  and  rent  my  power  from  the  Augusta  Canal  Com- 
pany. The  rent  charge  is  five  and  a  half  dollars  per  horse-power 
per  annum ;  so  that  for  200  horse-power  I  will  have  to  pay  $1,100 
for  a  year.  My  water-wheels  will  certainly  cost  less  than  a  200 
horse-power  engine,  with  its  engine-room,  boiler-house,  stack,  coal- 
bunkers,  etc.  But  let  us  claim  no  advantage  in  first  cost  of 
power.  I  start  my  Augusta  mill  by  simply  giving  a  few  turns  to 
an  eighteen-inch  wheel  on  top  of  my  gate-shaft,  and  it  requires  no 
attention  until  the  rest-timo  arrives  about  noon,  when  the  same 
number  of  turns  in  the  opposite  direction  shuts  off  the  water  and 
all  is  at  rest.  At  Columbus,  Qa,,  at  the  Eagle  and  Phoenix  Manu- 
facturing Company's  mill  No,  1,  our  water-wheels  of  112  horse- 
power each  made  eighty-foiir  revolutions  per  minute.  So  you 
perceive  I  get  a  higher  first  speed  from  water-power  than  I 
would  like  to  exact  from  a  steam-engine  of  the  same  power. 

In  this  section  of  country  it  is  almost  true  to  say  that  the 
motion  of  the  water-wheel  is  never  impeded  by  ice,  as  it  is 
elsewhere.  Water-power  is  not  considered  by  some  as  being  as 
steady  a  power  as  steam.  I  think  this  must  be  a  superstition. 
The  water-wheel  has  a  contitiuous  circular  motion.  The  steam- 
engine  changes  rectilineal  into  circular  motion  at  every  revolu- 
tion, and  if  with  only  one  cylinder,  at  every  half  revolution.  How 
can  a  revolution  with  one  or  two  dead  points  be  as  continuous  aa 
a  circular  motion  without  any  dead  points  ? 

Next  I  go  to  start  my  steam  mill^-exactly  like  the  other  except 
as  to  power.  I  must  hire  a  costly  engineer,  for  I  can  not  trust  my 
fine  engine  and  my  dangerous  high-pressure  boilers,  with  all  the 
interests  dependent  upon  their  continuous  action,  to  a  Jack  Leg. 
I  must  hire  firemen  and  coal-handlers,  for  I  would  need  three, 
four,  or  five  tons  of  coal  daily,  and  its  handling  is  laborious  and 
most  be  paid  for.  Then  I  must  buy,  let  us  say,  three  tons  of  coal 
per  day  at  a  minimum  for  three  hundred  and  ten  days — say  nine 
hundred  tons  yearly.  For  my  water-wheel  a  few  tons  or  a  few 
cords  of  wood  will  keep  me  and  my  hands  comfortable  and  my 
machinery  protected.  Are  these  differences  insignificant  ?  Sup- 
pose both  my  mills  last  twenty  years,  and  that  they  both  run  all 
the  time,    I  have  to  buy  in  the  twenty  years  eighteen  tkou'SMCw'l 
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tons  of  ooal  for  one  mill  aad  a  few  cart-loads  for  the  other. 
my  engineer  and  firemen  and  coal-handling  cost  me  in  all  i 
day,  I  must  pay  out  for  this  charge  11^50  per  annum, 
liranly  yean  $31,000.  So,  for  these  two  it^ms,  I  have  to 
twenty  yean  $85,000  for  one  mill,  while  the  other  costs  me  ; 
same  items  m^hing.  It  really  seems  as  if  ^  a  masterly  inactirit] 
is  the  true  policy  when  one  considers  the  propriety  of  startia 
the  cotton  manufacture  at  the  North  with  steam ;  but,  onj 
contrary,  a  very  masterly  adiviiy  at  Augusta,  Gra,,  and  at  fll 
other  points  in  this  favored  land  of  "  Dixie," 

Oar  mild  climate  and  short  winter  enable  the  operatives 
make  themselves  comfortable  at  little  expense  for  fuel  and  < 
ing.  They  ewarm  to  all  new  mills  that  are  inaugurate 
think  they  are  fortunate  to  find  work.  We  have  few  &t 
here;  hardly  any  in  my  experience  of  nearly  fifty  years, 
relations  between  the  employed  and  the  employers  are 
always  of  a  kindly  character.  If  we  had  twice  as  many  : 
work  to-day  in  the  South  as  we  now  have,  employ^  could  ! 
found  to  take  every  position  except  for  a  time  some  especial  di 
partments  of  the  work. 

I  have  to  buy  4,000  bales  (1,920,000  pounds)  of  raw  cotton  fc 
aaoh  ci  my  mills.  For  the  Augusta  mill  I  pay  probably  fiftte 
eenti  per  bale  to  get  it  from  the  Augusta  market  to  my  mill  on  th 
oaDAl---6i^  $600  in  alL  For  my  other  mill  I  have  to  paj 
drayage  bare,  and  fifty-five  cents  per  hundred  pounds 
from  Macon  (if  bought  here)  to,  let  us  say,  Philadelphia; 
000  poimda,  at  fifty-five  cents  per  hundred  pounds, 
frei^t  alone  $10,560  against  #600  for  my  Augos 
same  prices  and  the  same  rates  should  continue,  i. 
woald  net  me  an  outlay  for  freights 
$Sli;800  against  my  Augusta  drayage 
aaoe  of  $199;M)0  against  my  XortbentJ 
with  my  Angosta  water  mill ;  sr 
aboTB  esriinatod.  vix.,  $55,000  for 
up  a  balance  against  stear 
both  mills  shooki  endu'^ 
quarter  of  a  milUon 
madsring  out  in  > 

Tbe  account  8ev_^ 
mill,  but  I 
iMtaaoe,  I  buy 
clfcooee  to  take 
BuUsySoiquite 
parteaii 
F« 
mill 
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and  my  waste  goes  to  the  waste-pile  in  Augusta.  But  I  can  not 
send  my  560  bales  of  waste  to  Philadelphia  so  cheaply,  but  must 
pay  the  same  rate  as  on  raw  cotton.  My  560  bales  weigh  268,800 
pounds,  and  on  this  I  pay  fifty-five  cents  per  hundred  pounds  to 
Philadelphia,  or  $1,478.40.  Suppose  thi^  process  to  continue  for 
a  twenty  years'  life  of  the  mill  at  the  same  rate  of  freight.  At 
le  end  of  twenty  years  I  will  have  paid  out  to  the  Transpor- 
ktion  Company  $29,500  instead  of  $1,680  for  my  Augusta  waste 
ecount, 
I  think,  with  Mr.  Atkinson,  that  some  very  enthusiastic  South- 
spinners  overrate  the  advantage  the  Southern  spinner  has  in 
respect.  I  doubt  if  it  will  average  more  than  one  half  cent* 
er  pound  to  the  Northern  than  to  the  Southern  spinner ;  and 
lere  are  some  very  serious  considerations,  such  as  higher  rates  of 
interest,  the  absence  of  construction  and  repair  shops,  etc.,  which 
may  considerably  reduce  any  advantage  we  have  now  in  cotton 
price.  We  are  also  at  a  greater  distance  from  the  large  consum- 
ing markets,  but  the  freight  charge  on  the  finished  product  is 
lower  than  on  the  raw  material. 

Last  spring  I  was  asked  by  a  spinner  what  I  thought  would 
be  the  cost  of  changing  half  his  spinning  capacity  from  sixteen 
and  twenty  to  number  forty  yams.  This  is  what  must  come  in 
the  not  very  distant  future ;  and  as  the  South  advances  to  forty, 
the  North  must  go  to  sixty,  eighty,  etc.  The  product  of  Southern 
mills  can  be  made  as  perfect  as  that  of  any  other  section.  Why 
not  ?  The  skill  may  be  as  great  here  as  elsewhere,  except  for 
'  '  '    '      work  which  are  not  yet  attempted,  but 


Atkinfi<m  writ*j3  disparagingly  of  the  longer  working  time 
-'rn  mills.    He  probably  had  not  heard, 
E'gifllature  of  Georgia,  at  its 
pn-mills  at  eleven  hours 
plamoring  for  eight 
much  for  a  day's 
iple  who  can  not 
lid  subsistence.    I 
hours  would,  and 
give  them  in  their 
^ti/1  fo  embrace.    The 
of  ten  hours' 
h  my  Augusta 
}>er  cent  more 
nds  of  yam  in 

iiiililHngi'  in  Maooo  ftl  XOk 
August  S7Ui. 
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Georgia,  vhile  I  make  only  ten  pounds  in  PhiliulelpliiA. 
not  evident  that  to  make  my  Philadelph'  ''  "7 

with  the  other,  it  should  have  ton  per  <  ■  -dng 

carding  power,  more  drawing,  slubbing,  roving,  spinning, 
finishing  apparatus?    Some  people  say  that  •  -    *    ••^    -     '-      • 
good  an  output  as  eleven ;  but  dou't  they  foi  l 
depends  upon  the  spindle  revolutions  at  last  ?     While  ihe  spixidie 
revolves  at  normal  speed,  the  twist  must  jwrforce  go  into  the  \ 

A  mill  has  just  commenced  operation  here,  in  the  outs 
Macon,  with  English  cards  of  fifty  inches  ' 
inches  wire  surface,  with  top  flats  instead  of  .   ..:  ...     i  ..../j 

off  a  littlo  more  than  twenty  pounds  each  per  hour — two  he 
pounds  and  more  per  day.     The  card-room  machinery  is  of  \ 
lish  make  and  functions  admirably.     The  spinning  machL 
of  American  make  and  is  A  No.  1.  The  product  is  very  largt^^aDiI 
the  demand  for  it  so  great  that  I  was  informed  r<  '      '    f  the 

mill  was  operated  until  9  p.  m.    Most  managers  j-  riram 

machinery.    I  do  not,  for  the  carding  department   The  Amencan 
Robbeth  spinning-frame  seems  to  be  abnost  beyond  any  farther 
improvement.    There  is  no  objection  to  it,  as  far  as  I  know,  4 
that  its  cost  is  so  great  compared  with  the  Engliah  cort 
same  machine.    I  am  told  that  these  American  spindles 
Macon  Company  $3.30  each,  while  I  have  among  tny  i^ipervpr 
posals  for  the  same  spindle  in  England  ;  :n  (aboat 

$1.92  each).     Most  of  the  practical  and  sk.w.v..  .   ........  :»re  men 

of  Northern  training,  and  have  very  strong  predilections  for  the 
machines  they  have  been  accustomed  to,  and  many  of  them  are 
only  operators  of  mills,  not  constructors  or  owners.  One  gentle- 
man said  in  my  hearing  some  years  ago,  ^  No  man  can  make 
money  in  this  country  with  English  m     '  "  "   "         •    -    •  1  -. 

(it  was  in  1880)  that  the  English  ha<l  1 

dies  for  their  own  mills,  and  probably  as  many  more  for  tho  iwl 
of  the  world,  while  the  United  States  h. '  '"  '     V^Kiut  tun 

millions;  that  some  of  the  brightest  ini-  aid  had 

been  engaged  for  more  than  a  hundred  years  in  the  Invtmtio^ 

the  construction,  the  operation,  and  tlie  improvr^ •     '       ' 

working  machinery,  and  that  they  might  be  sx; 

reached  results  at  least  comparable  with  American  rtssolts. 

said  no  more. 

Is  it  not  ridictilous  that  people  of  ?*nse  «iy,  aftiir  mn  long  ■*  pr 
tection,"  that  they  can  not  compete  in  ] 
chinists — especially  now,  when  I  see  the  .. 

American  iron  can  be  sold  in  England  from  fi  ilaraper^ 

^         *  V  than  t)     ^  an  make  it  at  The 

i  "f  the  >'■  Mist  generally  B^,  -^  unnbl 

conquer  tlicir  prejudices  in  which  they  have  been  ij 


from  their  youth  up.    How  forcibly  Daniel  Webster  appealed  to 
thorn  to  conquer  their  prejudices  ! 

I  have  been  informed  that  some  people  at  the  North  anticipate 
,  scarcity  of  operatives  for  newly  inau^rated  mills  in  the  South, 
>ut  the  idea  is  new  to  me.  In  truth,  so  highly  do  I  estimate  the 
Jesirablenessof  this  occupation,  especially  to  the  women  and  girls 
)f  tlicse  Southern  States,  that  it  has  always  appeared  to  me  that 
lis  cliisa  of  persons,  if  they  understood  the  matter,  would  "  cry 
loud  ^  for  the  repeal  of  the  duty  on  imported  cotton  machinery ; 
iot  on  goods  to  be  made  in  such  mills,  but  on  the  machinery  with 
p-hich  to  make  the  goods.  This  duty  is  thirty-five  per  cent  on  the 
Bost  of  the  iron  and  forty-five  per  cent  on  the  cost  of  the  steel  used 
machine  construction.  Why  should  our  machinists  have  this 
frent  prop  to  their  business,  while  fanners,  miners,  and  other 
Forkers  indirectly  pay  the  duties  thus  imposed  ?  The  farmers  of 
le  West  pay  under  our  system  ^3i5,(.X)0,000  annually,  without j 
ly  good  to  anybody,  I  quote  from  a  remarkable  treatise  I  read' 
some  years  ago,  by  Alfred  Mongredien,  an  English  writer:  "But 
I  is  called  'protection! '  Phoebus!  what  a  name!  Protection 
^or  the  very  few  American  machine-builders,  but  destitution  for 
kundreds  of  thousands  of  poor  women  and  children  who  long  for 
^ork  but  can  not  obtain  it  because  the  ma<.'hinists  are  so  much 
[protected*  that  would-bo  mill  projectors  can  not  afford  the  high 
prices  demanded  for  machines." 

Just  think  of  sulphate  of  quinine!  A  few  years  ago  it  was 
old  at  six  dollars  per  ounce  at  wholesale.  The  duty  was  repealed, 
id  I  understand  that  it  can  be  bought  now  at  some  forty-five 
bents  per  ounce.  Six  dollars  under  protection;  forty-five  cents ^ 
with  competition  open  to  the  world.  So  with  cotton-machinery: 
>1.92  per  spindle  in  England,  $3.30  per  spindle  at  home  !* 

'  As  I  coDclude  ihia  paper  I  am  haodod  the  inclosvd  slip,  right  to  the  poiot : 
*Qa%  not  stand  Soltuern  CoMrrriTioN. — Dultimorc,  Marcli  29th.     Tbc  cotton  isftna- 
lurcrc  of  Baltimore  an?  alnrmctl  ut  tlic  progro^a  of  the  South  in  that  brauch  of  the  oa- 
al  tu(lu:}try.    One  of  thcni  Miid  to^lay  :  *  We  uever  cared  for  N'cv  Englaad  coDipciiiion; 
I  nrrfr  co^t  ua  a  thuught,     Wc  sold,  and  t^lill  ecH,  more  goinis  in  Bf>8ton  than  we  lio  in 
Baltimorr.     Rut  il  \a  the  South  that  in  hurting  iin.     Sinre  the  opening  of  the  cotton-milU 
AthinTa,  Ga.,  ami  other  places  in  the  South,  our  trade  hap  fallen  off  twenty-flre  per  ccut. 
[  Ifl  a  mistake  to  suppose  tliat  tho^e  cotton-roilLs  arc  hnrting  the  New  England  xnills.     It 
I  Balthuiire  that  is  suffering  from  their  competition.    They  hare  the  advaotage  of  being 
bat  the  cutton-ficlda;  tboy  Lave  uuliuiitcd  wuter-f)Ower,  aud  tlicy  have  labor  as  cbrap 
I  eTen  cheaper  than  we  can  have  it  here.     The  children  they  etnpioj  work  seronty- 
Iwo  }iours  a  ffcck,  while  the  la^  here  allovs  children  to  work  only  Aixty  hours  a  week.    Of 
hat^  however,  we  do  not  complain,  aa  wc  would  not  care  to  have  the  children  work  more 
ban  iUty  honra.* 

*  The  amount  inrc^^tcd  in  cotton  manufacture  here  i»  aboat  $A,SfiO,000,  and  the  annual 
pro'lTn't  of  ilie  r  :,t«  to  t;7,260,0OO.     Over  ri,(KU)  haiidfr  arc  omplovcd,  who  reectvo 

nnually  abimt  ...      <  in  wages.    The  cotton  Qjauuiactuiers  of  Ualiiuiore  held  a  mecU 
;  laat  night  to  disciua  the  lituaUotL^* 
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INVISIBLE  ASSAILANTS  OF  HEALTH- 
Bt  bamuel  oabt.  u.d. 

IN  the  natural  competitive  strife  for  existence  atnong  all 
ganic  beings,  man  liad  formerly  recognized  the  fact  tlukt 
was  in  direct  autagonism  with  opponents  wl.i  '         r^  formidal 
in  proportion  to  their  size,  strength,  and  ft  ^  .   and 

whose  aggressions  he  was  to  measure /orce,  guided  by  hi*  best 
telligence.    It  has  been,  of  course,  a  matter  of  c  ' 
tiou  from  most  primitive  times  that  some  my&i  .  imi 

influence  was  constantly  at  war  upon  human  life^  but  whose  na-' 
ture  and  intent  were  believed  to  be  beyond  permissible  human 
ken.  Scarcely  a  ray  of  light  seems  to  have  been  shed  u{)CiU  thj.0^ 
occult  cause  of  human  destruction  until  the  present  contu 
deed,  until  within  the  last  score  of  years.  It  is  true,  niia 
had  been  gradually  unveiling  to  our  astonished  vi.(don 
world,  teeming  with  life  of   incalculable  activir  •tcii 

importance.    But  only  recently  have  improved  i__ ue&ts 

methods  transformed  a  former  invisible  field  into  a  true  virari 
of  beings,  each  having  its  distinctive  size,  color,  T 
ment  for  food  and  place,  with  its  cycle  of  birtli.  1m  J« 

peculiar  to  its  speciea 

It  is  now  understood  that  our  matori.  '         '  ts  vigil 

occupants,  is  supplemented  by  and  interu  mj 

of  micro-organisms,  permeating  or  enveloping  ail  mattar. 

whose  relation  to  organic  life  is  essentially  rf *     V     In  some  of 

their  multifarious  forms  they  are  the  direct  ;  /  meauj  aiul 

medium  of  transformation  of  material  from  it«  cruder  fo 
the  appropriate  foo*l  for  all  organic  bctnga ;  app^^rently 
the  power  of  wresting  atom  from  atom  in  the  mineral  w 
order  to  render  it  available  for  themselves  t\s  well  as  for  pi 
and  animals ;  thus  performing  a  work  purely  beneficent  and 
sentiaL    Other  forms  of  minute  organisms  are  employed  in 
mutations  of  nature  in  undoing  the  work  of  the  former 
if  endowed  with  a  spirit  of  mulelicouce,  are  occupied  sr> 
the  work  of  decomposing  all  organic  subataucesy  indocing  d 
and  death. 

These  bodies  are  of  the  so-called  low  forms  of  life;  im 
by  natural  necessities  to  provide  for  tl 
best  they  may.    They  are  of  indej*'     '     * 
having  its  definite  organization  > 
food,  temperature,  and  amount  of  light  and  air,    Ti' 
distinct  species,  and  are  reproduce^  ••'  ' 
tude  in  size  and  form  as  are  the  li. 
vhich  natural  divisions  they  repre^enl* 
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They  increase  with,  such  amazing  rapidity  that,  unless  limited . 
by  want  of  nutriment  and  favorable  environment,  a  single  species 
-would  in  a  few  years  occupy  the  earth's  surface  to  the  exclusioa 
of  all  other  life. 

Many  species  are  of  wonderful  vitality  and  tenacity  of  life, 

and  resist  the  extremes  of  temperature,  of  boiling  and  freezing, 

thers  may  bo   dried   to   an   entire   suspension  of  vitality  for 

f>nth3  and  years ;  wafted  here  and  there  by  the  winds  imtil,  un- 

er  favoring  circumstances,  they  renew  their  wonted  activity. 

.ttered  on  the  snow  of  the  hill-side,  and  carried  down  with  the 

ipring  freshet,  miles  away,  they  may  be  swallowed  with  the^ 

ntor  by  some  unfortunate  individual,  and  perhaps  prove  their 

resence  and  their  source  by  inducing  in  him  an  infectious  dis- 

e  of  their  specific  kind. 

The  microbes  may  be  captured,  and  cultivated  on  beds  of  gela- 
n, albumen,  sugar,  and  in  broth  of  meats;  and  under  skillful 
anagement  be  made  to  furnish  flourishing  colonies  and  speci- 
ens  of  the  higliest  degree  of  development.     Or  they  may  beJ 
tarved  and  chilled  to  such  helpless  weakness  and  attenuation  aai 
soem  to  lose  their  specific  characteristics.    Those  we  are  con- 
ing are  among  the  most  minute  bodies  within  the  possibldJ 
e  of  microscopy.    This,  and  their  perfect  transparency,  havoi 
eretofore  seemed  an  insurmountable  hindrance  to  our  further 
nowledge  of  them.    But  the  discovery  of  their  strong  affinity 
11  for  certain  of  the  intense  coloring  matters  has  been  fortunate 
mknd  timely,  furnishing  a  key  to  brilliant  developments,  since  it 
^Bs  found  that  certain  species  show  a  predilection  for  special  col- 
jjHors ;  and  a  particular  part  of  the  microbe,  as  its  membrane,  or  its 
contents,  may  unite  with  the  color,  while  other  parts  may  totally 
j^^H)ject  it — thus  giving,  not  only  outlines,  but  illuminated  inter- 
^Pnal  structure,  otherwise  invisible  and  unknown. 

The  extreme  minuteness,  then,  of  theso  bodies  has  horetoforaJ 

I  been  the  bar  and  hindrance  to  our  better  knowledge  of  them. 
But  already  we  have  been  able  to  peer  downward  and  inward, 
from  gross  visible  matt-er,  through  organs,  tissues,  cells,  nuclei, 
nucleoli,  and  granules,  until,  in  the  so-called  stnicturfless  protc* 
plasm,  our  present  hnnting-gronnd  and  limit,  we  seem  to  have 
reaclu'd  the  confines  of  the  inorganic  molecule  and  atom,  which 
are  subject  to  chemical  instead  of  physiological  law.    The  modem 
discoveries  in  this  microcosmic  realm,  and  the  demonstration  of 
the  causative  relation  of  micro-organisms  to  disease,  upon  which 
lo  "germ  theory  of  disease "  depends,  stands  so  conspicuously 
scientific  success,  and  is  a  step  so  important  toward  the  alle- 
.tion  of  suffering,  the  prolongation  of  life,  and  enhancement  of 
iuman  happiness  as  to  bo  the  subject  of  universal  congratulation. 
In  order  to  comprehend  the  importance  of  this  subject,  it  must 
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id  a  boxmtiful  feeder.  He  must  have  fluids,  semi-fluids,  and 
^lidB,  broths  of  various  meats,  peptonized  food,  the  serum  of 
1,  h  la  Koch,  and  Pasteur's  favorite  recipe  with  the  French 
inement:  Recipe,  100  parts  distilled  water,  10  parts  pure  cane 
jar,  1  part  tartrate  of  ammonium,  and  the  ash  of  1  part  of  yeast, 
long  the  substantials  must  bo  found,  boiled  white  of  egg, 
1,  gelatin,  Japan  isinglass,  and  potato — the  last,  from  South 
as  North  America. 
The  appointments  of  his  cuisine,  and  the  extreme  care  and 
folicacy  of  manipulation  required,  will  be  shown  in  the  prepara- 
tion of  a  broth  for  the  cultivation  of  a  particular  species  of  mi- 
crobe. First,  let  it  be  remembered,  all  our  surroundings  are 
i arming  with  micro-organisms,  a  thousand  times  more  uumer- 
3  than  the  locusts  of  Egypt,  and  to  exclude  them  from  the 
eading-troughs  of  the  micrologist  requires  all  the  knowledge 
the  last  quarter  of  the  nineteenth  century.  A  matter  of  the 
st  importance,  then,  is  that  everything  connected  with  the  cul- 
tivation of  microbes  must  be  sterilized;  which  means  that  every 
microbe  not  wanted  for  observation  must  be  destroyed ;  and  no 
exorcism  except  by  fire  or  the  strongest  antiseptics  is  found 
available.  The  preparation  of  a  nutrient  material  for  the  culti- 
vation of  selected  germs,  according  to  Klein,  will  illustrate : 

Place  in  a  glass  beaker  fresh  meat  and  water,  equal  weights ; 
boil  one  hour;  strain  through  a  steriliised  filter;  after  allowing 
the  bouillon  to  stand  for  five  hours,  boil  and  filter  as  before. 
When  cool,  place  in  preserving  glasses  which  have  been  sterilized 
by  the  flame  of  gas  or  the  hot  oven ;  then  close  by  sterilized  cot- 
ton, and  boil  again  for  over  thirty  minutes,  and  cover  the  mouth 
of  the  glass  with  an  inverted  beakor,  one  half  filled  with  sterilized 
cotton,  in  order  to  effectually  exclude  the  germ-laden  air.  Boil 
again  the  next  day,  and,  when  cool,  place  in  an  incubator  for 
twenty-four  hours  at  a  suitable  warmth,  in  order  to  hatch  into  life 
some  possible  germ  of  salamander  endurance ;  and,  finally,  boil 
again  for  more  than  thirty  minutes,  in  order  to  destroy  this  la-st 
suspected  germ.  If  everything  has  been  skillfully  done,  we  have 
now  a  culture  fluid  exactly  suited  to  the  growth  and  development 
of  a  certain  kind  of  germ  only.  These  numerous  steps  and  pre- 
cautions for  food-making  may  appear  useless  and  absurd,  but  a 
little  haste  or  a  false  step  would  undo  the  work  of  many  days,  and 
only  this  extraordinary  attention  to  every  detail  has,  after  years 
of  investigation,  attended  with  acrimonious  discussion  among 
scientists,  finally  and  forever  settled  the  question  of  "  spontaneotis 
generation,"  as  if  in  reassertion  of  the  law  that  every  living  thing 
shall  bring  fortb  after  its  kind. 

The  method  of  demonstrating  the  germ  cause  of  disease  is  as 
follows :  Using  only  sterilized  test-tubes,  forceps,  i>ipettes,  cotton, 
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etc.,  take  a  particle  of  virus,  known  or  suj:  i\  pat 

genie  microbes,  from  a  person  sufFering  frc  i : .-.  dis 

insert  it  by  a  delicate  glass  pipette  through  the  sterilized  cotttj 
plug  of  a  test-tube  containing  some  of  tho  '  iat« 

rial,  and  deposit  it  there.    Then  place  tli-  ntor,! 

-farmed  to  the  required  degree,  and  let  it  remain  for  the  nnmlwr 
of  hours  suited  to  the  peculiar  requii*ement  of  its  gtT!  '-••oU. 

By  this  means  a  vigorous  progeny  of  one  kind  oi  iyi  b 

obtained,  while  the  tendency  is  to  eliminato  other  kindjs  whose 
requii'ements  are  different. 

But  to  further  insure  the  excluBion  of  the  ubiquitous  horde^ 
take  out  carefully  a  little  colony  of  the  %'igorous  microbes  of 
first  culture  through  the  cotton  covering  and  place  it  in  a  nei 
culture-tube  with  the  same  precautions  as  before,  and  8n  nn.  out 
through  high  feeding  of  our  test  microbes  and  the  a  ; 
ment  of  the  others,  we  have,  by  microscopic  ti'sta,  tL^ 
bred,  vigorous,  and,  may  be,  deadly  microbe,  which  may  bo 
and  every  characteristic  noted  as  to  size,  '  .mi 

and  time  of  development,  all  of  which  euM     .     _  .en 

its  classification.  But  the  crucial  test  as  to  the  relationship  of  i 
certain  species  of  microbe  to  a  particular  dis  '  made  as  fol 
lows:  Take,  as  above,  the  microbes  fi'om  an  if  lal  suffe 

from  a  well-known  infectious  disease,  cultivate  them  to  compled 
isolation  and  perfection,  and  intr(.iduce  tlii       '  '  Mon  ist^ 

the  blood  or  tissues  of  a  healthy  person.    1  i  under^r 

a  period  of  development  or  incubation,  requiring  just  the  number 

of  days  and  hours  as  in  the  culture-tube.    This  f-^'^-  -' '  >ped 

disease  must  be  strictly  the  same  as  that  which  fu:  t«0t 

germs. 

In  making  these  experiments  with  the  vims  of 
diseases  the  human  subject  can  not,  of  course,  be  deli 
employed;  but  casual  inoculations  and  ir' 
tunities  for  exact  observation.     A  few  eu" 
and  would-be  martyrs  have  submitted  to  inoculations  iiard 

.proved  of  scientific  value.     The  inferior 
Valuable  material  in  this  line,  although  tli 
from  many  diseases  belonging  to  man;  while  in  the  humjui  en 

I  ject  there  seems  a  greater  general  susceptibility  to  micrubicin' 

^foction. 

Founded  upon  the  knowledge  of  the  i| 

pathogenic  microbes  has  come  the  only  licicu'  w.-   .nnj  -  y' 

classification  of  the  infectious  di»«««e^.     It  mf»y  b»*  *«  a 

rule,  that  the  Nnrus  of  infectious  distm; 

bodies  of  diseascni  living  beings  or  in  u. .    ..^^ 

tor.    When  ifn^  germs  of  the  vints  mature  in  /' 

ready  for  reproduction  in  anothiur  person,  thoy  proilac^  iU^ 
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yntagiou3  diseases,  including  siuall-pox,  chicken-pox,  scarlet  f©- 
toTf  typhus  fever,  relapsing  fever,  measles,  miliary  fever,  influ- 
8112a,  whooping-cough,  and  hydrophobia. 

In  another  class,  called  miasmatic  contagions,  the  germs  are 
propagated  in  diseased  persons,  huty  as  a  law  of  their  further  de- 
)felojrment,  they  -must  undergo  one  stage  of  change  outside  of 
ie  body,  in  some  decomposing  organic  matter,  before  they  can 
regain  produce  their  peculiar  disease  in  a  healthy  person^  except 
by  inoculation.    To  these  miasmatic  contagious  diseases  belong 
Utyphoid  fever,  yellow  fever,  cholera,  diphtheria,  acute  consump- 
ion,  cerebro-spinal  meningitis,  and  erysipelas.     When  the  virus 
jiiuites  entirely  in  decomposing  vegetable  matter,  we  have  the 
us  diseases:  intermittent  fever,  remittent  fever, continued 
til  il  fever,  pernicious  fever,  dengue  fever,  and  chronic  mala- 

rial infection. 

Adopting  this  classification  gives  practical  advantages  with- 
j  out  waiting  for  the  demonstration  of  the  particular  microbes  of 
I  each  disease  or  their  modtis  operandu  It  is  sufficient  practically 
^^o  know  that  the  whole  list  of  infectious  diseases  is  accounted 
^Hor  under  well-known  laws  of  microbic  generation.  Indeed,  the ' 
^fcathogenic  cause  may  simply  be  called  a  virus;  reserving  only 
^^  distinctive  character  for  each  of  the  classes  mentioned,  viz. : 
I  1.  A  virus  which  reaches  full  development  in  the  diseased 

j      person,  ready  for  infection  in  another,  as  in  the  sraall-pox  class. 
I  2,  A  virus  which  must  be  produced  in  the  diseased  person,  but 

is  not  transmissible  to  another  until  after  undergoing  further 
development  outside  of  the  body ;  and  usually  in  some  decompos- 
^ing  organic  matter.    This  is  true  of  the  typhoid-fever  class, 

3.  Where  the  virus  originates  invariably  in  decomposing  or- 
ic  matter,  and,  after  infecting  the  human  subject,  is  never 
smissible  directly  from  one  individual  to  another.    This  is 
le  malarial  class,  including  all  the  intermittent  fevers,  or  the 
fcgues  of  slight  degree  as  well  as  dangerous  remittents  and  pernio 
Bious  fevers,  the  intermittent  neuralgias,  and  the  "dumb  agues." 
Numerous  other  and  very  extensively  prevalent  diseases  are 
known  to  be  of  microbic  origin ;  among  them  pneumonia,  rheuma- 
tism, tetanus,  rabies,  and  the  venereal  in  its  numerous  forms  and 
phases. 

Atfide  from  the  advantage  of  a  sciontiBc  classification  of  dis- 
1  is  that  gained  in  the  matter  of  prevention  as  well  as  cure ; 
|i  both  of  which  much  has  already  been  rpalizod. 

The  means  and  manner  of  action  of  microbes  in  their  destmc- 

L  of  life  and  health  are  various,  and  in  some  instances,  as  yet, 

ire.    As  a  prerequisite  to  their  infectious  development  they 

gain  access  to  the  blood  or  tissues  through  the  cutaneous 

erior  or  the  mucous  interior  of  the  body ;  each  species  having 
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^ts  peculiar  site  for  ingress,  its  kn  r  o|>erationy  and  it 

f collar  way  of  accomi>lisliing  the  dt,^  :  _  .. ,  e  w<jirk.    Some  pr 
harmful  if  not  fatal  changes  in  the  Wood  by  a]>propriatinj<  eoo 
of  its  vital  qutilities,  leaving  th'  '  '     '  '  -bn 

Others  seem  to  obstruct  the 

numbers,  and  thus  do  harm  in  a  meohanicai  way.    Some  attaci 
the  blood-celle,  penetrate  their  walls,  and  absorb  their  eont«ailJ 
Another  and  most  important  action  of  microbes  is  the  produotifl 
of  poisons  of  deadly  intensity,  tending  not  only  to  the  destmctio 
of  the  infected  person,  but  of  themselves  as  well. 

These  products  of  the  pathogenic  germs,  CAlled  p^OfwotV*, 
seem  to  be  the  means  of  the  suicidal  limltatiou  of  ^ 
certain  instances — where,  having  gained  access  to  Xw 
tissues,  they  flourish  for  a  time,  destroj^g  as  they  go ;  b 
ently  they  lose  their  vitality,   poisoned  by  their  r^ 
which  may  be  sufficient  in  quantity  and  intensity  to  .  - 
individual  infected.    This  fortunate  tendency  to  self-dest 
of  microbic  life  seems  to  belong  to  the  infectious  dii^easea. 

A  remarkable  and  important  fact  here  is  the  exemptiosk 
quired  by  the  individual  once  having  a  disease  from  all  fat 

LBttacks.    The  explanation  is  as  yet  difficult 

rgists  it  is  supposed  that  the  change  in  the  h\ 
permanent  retention  of  a  suOlciont  amount  of  the  ptomaiu«n  \ 

jerated  by  the  first  microbic  invasion  to  prevent  a  reii  '~    '     tioa 

rof  the  same  sj>ecies.    In  that  case  the  ptomiuno  wou  i  -  noi 

hindrance  to  the  successful  attack  of  other  species^    borne  sup- 
pose that  an  essential  nutritive  principle  in  the  system  becomes 

■  completely  consuinc?d  hy  the  first  attack,  and  may  never  bo  repro- 
duced to  support  a  second  one.  But  recent  observations  on  tin 
behavior  of  certain  ceU^  furnish  a  means,  at  once  the  most  plac 
ible  and  remarkable,  for  explaining  the  aoxjnired  disease-imma^ 
ity,  as  well  as  a  variable  degree  of  original  protection,    Tb< 

foells,  called  leucocj'tes  and  i)hagocytes,  seem  pose^'.-s*.!  .>f  on  ii 
stinctive,  independent  existence  and  behavior,  sn  '♦of 

tellection,    Tliey  are  capable  of  hn  '  '  ^ 

and  form — bi'ing  constructed  of  » 
attenuation. 

Their  purpose,  in  part  at  least,  socms  to  b".*  fj  proit'Ci  lue  i 
tem  from  harm  within  the  bUxKl,  organs,  and  iissnoB.    ThtT  . 
found  where  they  may  render  the  most  ready  ttn«l  uli 
ice,  particularly  in  the  blood  and  in  tlie  air      '^       -  ^ 
of  the  lungs.    Like  a  light  guard  in  peac*. . 
BonsplcuouBly  numerous;  but  in  time  of  an  • 
theni.selves  in  great  numbers  and  efT^  •'••'••  .  .t*... 
in  defense  seems  increased  by  any  <  n  not 

whelming. 
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The  means  of  aggression  or  defense,  as  well  as  of  sustenance, 

of  tbo  phagocyte,  is  hy  attaching  itself  to  a  particle  of  matter, 

_and  graxiually  surrounding  and   incasing  it  in  its  membranous 

rails  until  it  is  literally  swallowed.    If  the  particle  should  be  a 

icrobe,  rich  in  protoplasm,  it  would  be  digested  by  the  vora- 

ious  and  omnivorous  phagocijte  ;  but  if  of  mineral  origin,  as  dust 

coal  or  sand  inhaled  by  the  lungs,  it  would  be  carried  to  the 

irface  or  to  a  safe  receptacle,  where  the  cell,  having  performed 

ts  mission,  deposits  itself,  still  incasing  its  burden.    The  phago- 

ftes  seem  to  meet  whole  broods  of  infective  microbes  which  moy 

rre  invaded  the  body,  and  destroy  them,  and,  as  it  were,  gradu- 

klly  acquire  and  permanently  retain  such  eflRciency  as  in  future 

evasions  of  the  same  8]>ecies  to  prevent  any  harmful  action. 

The  oontost  between  these  opposing  forces  does  not  always  ter- 

linate  with  regularity  as  to  time,  as  in  the  acute  infectious 

liseasea,  but  may  become  chronic,  and  the  time  and  result  un- 

L*rtaiu. 

In  the  slow,  malarial  diseases,  according  to  this  theory,  the 
phagocytes  finally  acquire  a  domination  more  or  less  complete 
rer  the  Bacilli  inularht ;  and  this  occurs  not  because  the  mala- 
ia  has  become  less  virulent,  but  because  the  phagocytes  have 
cquired  unwonted  potency  during  the  contest.  This  acquired 
lomination  of  the  phagocytes  over  one  species  of  microbe  seems 
^ot  to  bo  available  against  the  inroads  of  other  species.  The 
cemption  acquired  in  diphtheria  and  some  other  diseases  seems 
irtial  as  to  degree  and  uncertain  as  to  time. 
One  dreadful  example  of  the  failure  of  self-limitation  of  dis- 
se  is  found  in  hydrophobia.  Here  there  is  no  natural  stay  or 
aeck  to  its  fataUty,  and,  although  the  most  distinguished  pa- 
tiologifits  have  given  this  question  their  best  attention  for  many 
ears,  it  seems  questionable  whether  any  life  has  ever  been  saved 
from  hydrophobia.  Largo  numbers  of  persons  have  been  treated 
by  inoculation  for  supposed  hydrophobia,  many  of  whom  died, 
and  the  symptoms  proved  the  hydrophobic  cause;  while  in  those 
who  recovered  no  positive  demonstration  of  true  hydrophobia 
could  be  made,  and  the  question  of  curability  or  prevention  by 
loculation  remains  undetermined. 

M.  Pasteur,  the  wizard  micrologist,  claims  success  in  his  bat- 
les  with  the  rabies  germs,  and  his  brilliant  achievements  in  other 
ftldslend  encouragement  to  expectant  humanity,  Jenner's  vac- 
^ne  discovery,  by  wliich  millions  of  lives  have  been  saved, 
icourages  the  sanguine  belief  that  the  principle  of  inoculation 
will,  ere  long,  be  made  available  for  the  preservation  of  countless 
human  lives. 

The  method  of  M.  Pasteur  has  been  to  obtain  some  of  the 
positively  fatal  virus  from  the  brain  of  a  person  or  animal  which 
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ilic-l  fr>m  hydrophobiA^  and  to  redact  the  genna 
lomerf  us  gviieratioas  hj  a  system  of  modif  jiAg  trcsatmeiit  oatl 
they  hare  loet,  in  some  degree,  their  fatal  %'iru]enc«.  while  at  \ 
le  time  they  may  have  retained  a  prot«otire  activity 
tie  limits  of  safety. 
In  the  warfare  with  the  pathogenic  microbes  the  idea  of  em- 
ploying certain  speciea  as  our  allies,  and  opposing  them  agaisA 
the  very  dangerous  ones,  is  brilliant^  and  there  are  znany  ijut» 
acooraging  the  belief  that  the  kingdom  of  the  microbes  may 
^be  further  divided  against  itself,  through  the  natural  voracity  of 
its  numerous  clan&    Surely  any  tactics  and  every  meaas,  agna- 
live  and  defensive,  must  be  made  available  against  an  enemy  to 
^insidious  and  so  formidable. 


»■» 


THE  EVOLUTION  OF  CHEMICAL  TRUTH. 

Bt  K.  LOUIS  OLIV1SB. 


rhis  Lectures  on  Chemical  Philosophy,  J.  B. 
taken  notice  of  the  "   '        '  r  contrast 


Domas 

'«»  to 

Pmarked  among  ancient  peo^  ween  the  flo  ^j  condl 

of  industrial  chemistry  and  the  entire  absence  of   theoretic 
chemistry/'    Empiricism,  commanded  by  the  neeesntiee  of  wt^ 

f  terial  life,  had,  in  fact,  to  precede  the  disinterested  ^)ecolatkmi 
of  the  reasoning  x>owers.  In  this  way  the  PhcFoicians  and  l^yp- 
tians  made  discoveries  of  great  sigT-*^— —  *-  •*  ='  arts  of  metal- 
lurgy, glass-working,  and  dyeing,  -  i*tiidwl  by  any 
scientific  light.  They  interpreted  them  in  a  my^i  ^se,  con* 
formable  to  their  religious  conceptions  of  v* 
may  think  of  their  theories,  we  can  not  for;. 

jthcm;  for  the  rational  science  of  our  centui 
from  their  observations,  winnowed  by  the  a^... 
resisted  the  assaulta  of  time,  while  the  magic,  the  tl 
trines,  found  to  be  sterile,  linve  gradually  disappean^i  to 
place  at  last  to  the  fruitful  idea  of  natural  laws.    It  was  e  oi 
rious  metamorphosis,  in  which  astrology,  alchemy,  and  ths  ol 

^medicine  predicatiTr    '  '  talismans,  mark 

ransition  from  the  'J, 

It  is  1^ith  great  interest  that  we  follow  with  M.  Bf?rthelot  •  th 

^.evolution  that  has  thus  tak.        '        *     ^    '      -  .  '.        thcani 
)riental8  to  the  Greeks,  an- ;  -  w?vork| 

with  the  development  of  philosophical  i<i' 
the  history  of  the  human  mind.    From  tl 
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a  somewhat  sudden  fashion  made  its  appearance  in  the  world, 
the  moment  of  the  fall  of  the  Roman  Empire,  we  know  very 
nei^rly  what  it  was,  but  are  hardly  certain  wlience  it  came.  The 
study  of  which  we  are  about  to  give  an  account  assigns  for  it  a 
triple  origin:  the  industrial  processes  of  the  ancient  Egyptians^ 
the  speculative  theories  of  the  Greek  philosophers,  and  the  mystic 
Bveries  of  the  Alexandrines  and  Gnostics,  This  conclusion  is 
Icrived  from  tlio  attentive  examination  of  documents  that  have 
3t  been  studied  before  with  this  point  in  view ;  among  which  are 
?psiu3'8  memoir  on  the  metals  in  antiquity,  Egyptian  papyrusos 
Paris  and  Leyden,  and  Greek  manuscripts  in  the  French 
rational  Library  and  St.  Mark's  Library  in  Venice.  M.  Ber- 
lelot  has  compared  with  these  texts,  on  one  side,  the  beliefs  of 
10  first  ftlchomists  concerning  the  origin  of  their  art;  and,  on 
le  other,  their  positive  knowledge,  as  well  as  the  theories  ac- 
spted  in  the  second  and  third  centuries  of  the  Christian  era. 
The  deductions  from  these  different  sources  are  qxiite  concordant. 
Zosimus  the  Panopolitan, "  the  oldest  of  authentic  chemists/' 
ote,  three  hundred  years  after  Christ,  that  "the  Scriptures 
teach  that  there  is  a  certain  race  of  demons  that  have  commerce 
with  women.  Hermes  has  spoken  of  them  in  his  book  on  nature, 
le  ancient  and  holy  Scriptures  relate  that  certain  angels,  smit- 
&n  with  love  for  women,  came  down  upon  the  earth  and  taught 
bom  the  works  of  nature;  on  this  account,  they  were  driven 
torn  heaven  and  condemned  to  perpetual  exile.  From  this  inter- 
ourse  sprang  the  race  of  giants.  The  book  in  which  they 
i.ught  the  arts  is  called  Chema,  whence  the  name  Chema,  which 
I  applied  to  the  most  excellent  art."  This  idea  of  sinning  angels 
who  revealed  the  occult  arts  and  sciences  to  mortals,  is  found  in 
Bvoral  countries.  It  is  "in  harmony  with  the  old  biblical  myth 
^f  the  tree  of  knowledge  placed  in  the  garden,  the  fruit  of  which 
when  eaten  brought  about  the  fall  of  man." 

The  Theban  papyruses  at  Leipsic  attribute  the  same  mystical 
laracter — a  kind  of  seal  of  its  Eastern  origin — to  alchemy.  It 
ras  Hermes  Trismegistes  who  made  known  practical  metallurgi- 
a1  processes,  the  hermetic  science,  the  mysterious  art  of  transmu- 
lktion«  The  Egyptian  priests,  who  were  instructed  in  it,  had  to 
»an  oath  to  keep  the  secret  of  it.  This  custom  was  preserved 
ig  the  Neoplatonists  and  magicians  of  the  fourth  century^ 
id  the  alchemists  of  the  middle  ages  and  the  Renaissance. 

[any  of  the  traditions  held  in  honor  among  the  alchemists 

to  have  been  borrowed  from  the  Theban  priests.    The  num- 

or  four  was  sacred  with  both.    The  philosopher's  stone  wag 

'lie  Egyptian  stone  in  the  middle  ages.    The  alchemic  sign 

r  was  the  hieroglyph  for  that  substance.    The  si»?n  for 

1,  which  has  been  transferred  to  the  metal  mercury,  was  also 
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the  hieroglyph  for  the  planet  Moreuryj 
observable  between  the  sign  for  gold 
ean.    Osiris  was  the  synonym  for  leail,  j 

This  mystic  relationship  of  the  me 
bftck  to  the  Babylonians,  and  the  idoa  \ 
mentioned  the  relation  between  gold  an 
his  commentary  on  the  Timseus,  wrote^ 
the  moon  silver,  Salura  lead,  and  Mars  ! 

The  symbol  for  the  philosophical 
nated  in  Chaldea,  and  to  have  been  Intro 
80  was  the  idea  uf  the  microcosm  made  i| 
cosm.    Thaa  the  Babylonians  and  the  1 
the  Alexandrians  and  the  Chinese,  held^ 
ward  tM^  dear  to  the  alchemists,  concemi 
transmutation  of  metals,  tho  panacea,  and 

Traces  of  Jewish  traditions,  mingled  w 
be  found  in  some  of  the  alchemic  beliefs 
century.  Several  papyruses  mention  im 
eluded  in  the  pretended  Secret  Book 
script  of  St  Mark's  represents  Mary 
invention  of  tbe  water-bath  is  attril 
touch  the  philosopher's  stone  with  yod 
our  race,  you  are  not  of  the  race  of 
Zosimus,  the  sacre<l  art  of  the  Egyj>ti« 
that  resulted  from  it  were  deliver*^  io\ 
they  revealed  them  to  the  rest  of  the  wc 

This  confluence  of  the  Chaldo-Egypt 
alchemy  took  effect  in  the  first  three  coi| 
at  the  time  whoa  Gnosticism  was  flouriij 
first  alchemists  seem,  in  fact,  to  hav^ 
the  inlluenco  of  Neoplatonism  and  Gnq 
forms  of  universal  life,  the  allegorical 
osophicaJ  sense  of   things  was  hiddcc 
writings  ;  and  here  and  there  in  them ' 
signs,  from  the  image  of  the  world  wi? 
represented  by  the  dragon  Uraboros,  a 
the  eight-rayed  stars  and  magio  circle 
psBUB."     Tho  int;    ' 
the  alchemists  nn 
plain  the  hidden  properties  of  nature  by  si 
meaning. 

The  same  tendency  is  evident  in  till 
memory  has  been  preserved  by  the  anc 

Mark's  manuscrii'-  '  *    ^ ^-  ^^-'^ 

Hermes,  John.  A 

bratod  philosopher  of  Abdcfm.     Bat 
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Zosimus,  the  exi>erimenter,  tho  historian  and  bio^frapher  of  Plato, 
>Iyrapiadorus,  and  Stophanus,  authors  of  inijx>rtant  memoirs  on 
le  art  of  making  gold.  For  that  purpose  they  employed,  accord- 
ag  to  the  manuscripts,  a  projecting  powder  endowed  with  the 
lysterious  power  of  impregnating  bodies.  This  powder  was  pre- 
pared in  the  Thebaid,  at  phices  which,  according  to  Agatharcidee, 
were  centers  of  metallurgical  enterprises. 

In  the  ninth  century  all  the  documents  are  found  in  the  hands 
of  the  Arabs,  who  became  the  depositories  and  continuers  of 
Grecian  science.  Mussulman  civilization  has  handed  down  to  na 
18  history  of  the  mythic  alchemists,  their  mysterious  formulas, 
id  the  practices  which  they  adopted  for  blanching  and  yellowing 
ietals — that  is,  for  changing  them  into  silver  and  gold.  In  their 
inceptions  of  matter,  the  Ai*abs  of  Spain  and  Syria  followed  in 
irt  tho  philosophical  systems  of  pagan  Greece;  and  their  au- 
lors  freely  quoted  Aristotle,  Heraclitus,  Xenocrates,  Diogenes, 
id  Democritus.  The  story  of  their  doctrines  and  brilliant  dis- 
^veries  is  told  in  all  histories  of  chemistry, 

M,  Berthelot's  detailed  review  of  the  positive  facts  which 
Ichemy  received  from  antiquity  makes  it  manifest  that  Egypt 
left  an  inestimable  treasure  to  the  world.  The  priests  of  Thebes 
id  Memphis  made  great  advances  in  the  knowledge  of  the  art  of 
ctracting  metals,  of  forming  alloys,  and  of  making  vessels  and 
3l8  out  of  them.  They  distinguished  crude  gold  from  refined 
fold,  and  could  work  that  metal  up  into  a  variety  of  articles. 
They  fed  the  hoj^  that  they  might  be  able  to  obtain  it  by  color- 
ing a^eynori,  or  silver,  yellow.  Of  the  latter  metal  they  made 
money,  the  value  of  which  was  gtiaranteed  by  an  impressed  im- 
age. They  extracted  gold  and  silver  from  elecirum,  a  mineral 
containing  both  substances,  but  which  presented  to  their  eyes  the 
appearance  of  a  metal  like  them.  This  was  what  led  them  to  the 
notion  of  transmutation. 

The  Egyptians  designated  as  chesbet  several  kinds  of  blue 
jr  green  sapphires  colored  with  cobalt  or  copper.    They  made  in- 
rostations.  amulets,  necklaces,  and  various  ornaments  of  them, 
ley  succeeded  in  compounding  an  artificial  chesbet  resembling 
tie  natural  stone.     A  fact  worthy  of  remark  in  the  matter  is, 
!iat  this  was  done  by  "  the  assimilation  of  a  colored  substance,  a 
recinus  stone,  an  enamel,  a  vitrified  color,  with  metals."    This 
Bsimilation  suggested  the  new  idea  of  dyeing;  "  for  the  imitation 
the  sapphire  rests  on  the  coloring  of  a  large  mass,  colorless 
itself,  but  constituting  the  vitrifiable  basis,  which  we  dye  by 
je  aid  of  a  small  quantity  of  coloring  matter.    With  enamels 
ad  colored  glasses  thus  prepai'ed,  the  natural  precious  stone-s 
0re  reproduced  ;  they  were  covered  with  figures,  with  objects  of 
or  stone,  and  were  iucrusted  with  metallic  objects." 
TOL.  txxm. — 69 
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Among  tho  minerals  and  metals  known  to  the  E^7f*tiaxkB  %n 
also  meutiouetl  the  emerald,  malachite,  copper  in  ri"   -  ^     > 

tin,  and  mercury,  the  mobility  of  which  caused  :. 
as  living;  vrhence  the  name  quicksilver.      Their  tiiictoriai  art 

included  dyeing  in  yellow,  white,  and  hlack;  and  th* " ^'i  alxt 

dye  purple  by  means  of  alkanot  and  archil.    All  t ' 

brought  about  in  the  appearance  of  bodies  seemed 

cations  of   their  properties,  and  consequently  to  It*. 

expectation  of  effecting  transmutation.     We  should, 

recollect  that  thtj  idea  of  the  fixedness  of  the  : 

is  wholly  modern.    Even  Bacon  wrote  in  the  ^^  . 

"Observing  all  the  qualities  of  gold,  wo  find 

very  heavy,  of  a  cerhtin  specific  gruvity,  i     '" 

a  certain  degree;  and  whoever  is  acquui' 

and  processes  necessary  to  produce  at  will  the  yellow  color,  \ 

high  specific  gravity,  the  ductility,  and  knows,  vIsa 

of  producing  these  qualities  in  different  degreefl,  v 

the  me.ans  and  he  able  to  take  the  measures  necessary  to 

these  qualities  into  a  definite  body;  and  from  this  will 

transmutation  into  gold."    Tliis  was,  in  fact,  the  dream 

mastering  passion  of  the  alchemy  of  the  middle  a^^  and 

Renaissance. 

These  conceptions  were  very  ancient,  and  mtmt  h^  looki^l  f^ 
in  their  original  forms  in  the  Greek  phi  ' 

the  doctrine  of  transmutation  is  in  tho  Ti....v....     i«  *.. 
idea  of  primitive  matter,  the  indifferent  supporter  of  all 
ities  that  can  be  heaped  ui)on  it,    Plato  in^ 
which   he  regards  as  fundamental,  that  "t^ 
oeives  all  bodies  never  comes  out  from  its  owTi  .- 
tho  common  basis  of  all  the  <!■  "  '       "(•c«,iUj 

of  all  the  forms  which  it  woul  :  A-ise."     i 

matter  was  supposed  to  be  composed  of  fire,  which  tn^de  it 
ble,  eartli,  which  made  it  tangible,  air,  and  water,  which 
tlie  union  of  the  earth  and  tie  fire — thfse  four  demexitB 
formed  of  minute  corpuscles,  susceptible  of  cimzigjng  ioto 

another;  for  we  see,  says  Plato,  "that  water,  in  »  -    :-  - 

comes  stone  and  earth,  and  in  molting  and  A\\ 
becomes  wind  and  air.   Air  inflamed  bocoraets  fire ;  tii 
and    extinguished,  resumes    the    form  of  a^  •    "'• 
changes  into  mist,  and  then  flows  as  water; 
formed  earth  and  stones.*' 

All  bodies  were  believed  to  be  the  seat  of  ft  tniniiform«Uoo  i 
this  kind.    Under  the  influence  of  this  thonahL  Proclus  wro^ 
"  Things  being  never  able  to  ] 
shiill  dare  affirm  that  one  of  tu    ... 
It  is,  therefore,  by  virtue  of  a  necessary  law  of  nator- 
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e  modified,  and  transformation  is  possible.  This  determinist 
ncoption  was  afterward  mingled  in  the  minds  of  the  alchemists 
itlj  Ori(^ntal  mysticism;  but  it  must  be  remarkeil  that  it  pre- 
sentOiJ,  in  the  Greek  philosophers  Thales,  Anaximenes,  Heracli- 
tus.  Emj)edocles,  Plato,  and  their  immediate  heirs,  a  really  sci- 
entific character.  Michael  Psollus  was  faithful  to  their  doc- 
trine when  he  wrote  to  the  Patriarch  Xiphilin,  in  a  letter  which 
was  used  as  the  Preface  to  the  Collection  of  the  Greek  Alchemists : 
**  The  changes  of  nature  are  made  naturally,  not  by  virtue  of 
an  incantation  or  a  miracle^  or  of  a  secret  formula.  There  is  an 
art  of  triuismutation,  ,  ,  .  You  want  me  to  teach  you  the  art  that 
roeides  in  fire  and  furnaces,  and  which  produces  the  destruction 
of  substances  and  the  transmutation  of  their  natures.  Some  be- 
lieve that  this  is  a  secret  knowledge,  gained  by  initiation,  wliich 
they  have  not  tried  to  reduce  to  a  rational  form ;  which  seems  to 
me  an  enormous  error.  For  myself,  I  try  firnt  to  learn  the  causes^ 
and  tc>  deduce  from  them  a  rational  explanation  of  the  facts.  I 
sought  it  in  the  nature  of  the  four  elements,  from  which  every- 
thing comes  by  combination,  and  to  which  everything  returns  by 
solution." 

From  Greece  alchemy  then  received,  with  the  idea  of  a  pri- 
ary  matter  an<i  the  system  of  atoms,  a  whole  contingent  of 
tionalistio  notions  which  subsequently  modified  more  or  less 
istian  mysticism  and  the  traditions  of  the  East.  The  effort 
the  alchemists  of  the  middle  ages  to  divest  the  metals  of  their 
dividual  qualities  in  order  to  reach  the  primitive  matter,  the 
orcury  of  the  old  philosophers,  wus  then  in  harmony  with  Pla- 
's  metaphysics.  But,  in  the  operations  they  performed  for  that 
end,  they  could  only  determine  the  indefinite  transformation  of 
t"^  '  ■  ■  <,  and  they  represented  the  mysterious  process  under 
ti       .  M-al  form  of  a  ring-serpent  which  has  neither  begin- 

ning nor  end.  This  hopeless  picture  of  chemistry  did  not  cease  to* 
true  till  the  end  of  the  last  century.  By  introrlucing  the  bal- 
ce  into  laboratories,  Lavoisier  demonstrated  that  the  weight  of 
etals  is  invariable,  and,  in  a  general  way,  that  the  origin  of  all 
emical  phenomena  lies  in  the  reactions  of  a  small  number  of 
decomposable  bodies,  the  weight  and  properties  of  which  are 
nstant. 

This  great  discovery  sapped  the  alchemic  doctrine  of  the  trans- 
utation  at  its  very  foundations,     It  is,  however,  still  permissi- 
0  to  ask  if  the  present  elements,  as  yet  undecomposed,  are  really 
nple  bodies.     If  Prout's  hypothesis  that  they  are  poljTnors  of 
drogen  could  be  demonstrated,  the  hope  of  passing  from  one  to 
T-  would  be  entirely  legitimate.    But  the  recently  carefully 
1  terminations  of  the  equivalents  of  simple  bo«Ues  by  Du- 

mas and  Stas  have  weakened  that  theory.    The  laws  of  specifio 
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heat,  moreover,  do  not  permit  us  to  see  in  our  present  -  A\ 

polymers  of  the  same  substance  comparable  to  know  *.  j^-    wu.i 
The  specific  heat  of  the  last  increases,  according  to  W<.x»*rtyTi'.s  U- 
with  the  complex  structure  of  their  molecule,  i^hil* 
heat  of  simple  bodies  vanes,  according  to  Dulong  ani. 
inversely  as  their  equivalents. 

We  may,  nevertheless,  conceive  the  unity  - 

sense.    Some  chemists  oppose  to  Prout's  hy^ 

more  comprehensive  one,  which  consists  in  regarding  the  \At 
as  states  of  stable  equilibrium  in  which  matter  ex" 
*'  In  this  order  of  thought,"  says  M.  Berthelot,  "a  i • 
simple  could  be  destroyed  but  not  decomposod  in  the  or 
sense.    At  the  moment  of  destruction  it  would  at  *  nmsfo 

itself  into  one  or  several  other  simple  bodifls,  i>l  ^ritL 

resembling  the  existing  elements.    But  the  atomic  v-  f  lii" 

new  elements  could  not  offer  any  commensurable  r*-j;uiou  wilh 
the  atomic  weight  of  the  primary  body  from  which  they  m 
duced  by  metamorphosis.    More  than  this:  by  working 
different  conditions  we  might  see  appear  sometimes  one 
sometimes  another,  of  simple  bodies,  developed  by  the  traofifo 
tion  of  another  element.    Only  the  absolute  weight  would 
invariable  in  the  course  of  the  transmutations." 

Even  under  this  hypothesis  the  hope  of  forming  simple  bocBei 
need  not  seem  chimerical.    Unfortunately,  we  have 
eons  for  encouraging  it  than  for  condemning  it.    All 
said  respecting  it  is  that  the  present  condition  of  sciimco  dc 
allow  us  to  discern  any  method  that  will  lead 
it  not  be  wiser,  then,  to  make  our  theories  n.'  ^     te 

than  venture  into  this  darkness  without  a  guiding  threaij  ?    It ; 
no  mystery  to  any  one  that  they  greatly  need  .    :  *     '^^ 

imponderable  fluids  have  only  just  f>a8sed  a.. 
seems  to  be  already  withdrawing,  ttiking  along  with  it, ; 
the  atom  of  the  chenjists ;  and  does  it  not  seem  that  e^ 
about  to  be  explained  by  motion  ? 

M.  Berthelot  discusses  these  questions  with  ' 
vigor  and  originality.     His   work,  erudite  and    \ 
ticularly  instructive  to  the   thinker.     He  in  fact   i  ■ 
view  the  affiliation  of  the  systems  that  wer 
birth  of  chemistry,  and  which  have  been  rev...  .  - 
the  effort  to  resolve  the  eternal  problem  of  tho  oo! 
matter. — Translated  for  The  Pi^pular  Science  Monthly  j'tx^m' 
Jievue  Scientifique. 
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lERIGATION  IN  CHINA.* 

By  GEKERAL  TCHENG  KI  TONQ. 

PURPOSE  to  describe  what  has  been  accomplished  in  utili2- 
ing  the  natural  waters  in  our  country,  where  for  four  thousand 
years  we  have  sought  to  get  all  we  could  out  of  them.  By  means 
of  economical  utilization  our  landsi,  notwithstanding  the  extraor- 
dinary multiplication  of  our  people,  have  furnished  lis  ample 
supplies  of  food.  One  of  our  proverbs  says,  "  Always  have  chil- 
dren ;  Providence,  which  brings  them  to  light,  will  not  lot  thom 
die  of  hunger."  You  never  see  insects,  creatures  of  nature  as  wo 
are,  dying  of  hunger ;  why  should  men  suffer  more  from  it  than 
ese  little  ones  ?  Every  one,  therefore,  ought  to  find  support  on 
©  ground  he  lives  upon ;  but  to  do  this  we  must  take  advantage 
of  all  the  circumstances.  If  the  ground  is  not  sufficient  for  our 
wants,  we  should  add  to  it  the  fruitfulness  of  water,  subjected  to 
oar  use.  While  the  Western  people  have  done  much  to  utilize 
water  wherever  it  seems  available,  there  are,  to  my  view,  many 
defects  in  their  managements  I  believe  water  is  made  to  be  used 
everywhere,  and  yet,  notwithstanding  the  progress  of  science,  this 
rule  is  not  always  conformed  to  in  the  West.  With  all  their  engi- 
neering works,  well-water  fails  in  the  large  cities,  and  that  from 
the  rivers  has  to  be  used.  It  is  impure,  and  consequently  un- 
wholesome. In  China,  where  we  have  had  the  same  dilficuHy  to 
contend  with,  we  applied  the  remedy  long  ago  by  always  boDing 
Buch  water  previous  to  using  it  —  applying  the  anti-microbic 
niedy  before  the  existence  of  microbes  had  been  scientifically 
term  in ed. 

The  efforts  of  our  ancestors  to  subject  the  waters  to  their  use 
from  an  enormous  antiquity ;  1  have  documents  that  show 
s  was  done  forty  centuries  ago.  Notwithstanding  the  nu- 
meroxxs  modern  inventions  to  facilitate  the  labor  and  manipula- 
tion, we  have  resolved  the  most  difficult  problems  in  such  a  manner 
that  nothing  can  be  shown  to  this  day  that  surpasses  what  has 
en  accomplished  among  us  by  the  most  primitive  methods.  By 
uo  of  our  system  of  irrigation  our  fields  give  us  three  crops  a 
,r  without  asking  for  any  intervals  of  rest.  Our  liberally 
terod  land  i-s  like  a  peasant  woman  ignorant  of  the  refine- 
ta  and  weariness  of  the  society  woman,  whose  children  fol- 
one  after  another  in  the  regular  order  of  nature.  This  com- 
n  may  .scf^m  a  little  vague;  but  in  China  we  believe  that 
y  is  masculine  and  the  earth  feminine;  that  the  one  acts 
tho  other  produces ;  and  that  all  fertility  is  the  result  of  the 

'tTtvrvd  /olj  SA,  18^9,  before  Ibe  Congr«M  for  the  Utilicatlon  of  Watcm, 


nt 


THE  POl 


BCISNl 


close  union  of  these  two  constituent  element*  of  our  worldL 
is  the  fundamental  idea  of  our  ngricultural  and  bydranlio  p] 
losophy. 

The  distribution  of  water  by  canals  dale?,  in  Cliinn,  f] 
fabulous  epoch.    Having  been  carried  on  before  It  ••--^  ■\tKl 
ature  existed,  we  do  not  know  what  method  waa  ir  :aploy 

In  the  year  2300  B.  c,  according  to  our  annals,  in  '  ^n  of  th* 

Emperor  Yau,  China  was  visited  by  a  deluge  extc..-..i,^  over  titt 
whole  empire.  It  lasted  nine  years,  durini?  which  ihe  wboi» 
coixntry  was  a  submarine  domain.    The  w  this  flood  wfT« 

di'ained  away  by  the  enterprise  of  the  E:^.^  - :  :-  Yu,  our  KoaK 
who  employed  seven  years  in  dividing  the  country  into  nio» 
regions,  separated  from  one  another  by  artificial  v 
which  were  like  natural  frontiers.  After  t!ie  wai- 
withdrawn  he  had  the  qualities  of  the  landii  of  cocli  pro 
examined,  and  the  products  ascertained  which  they  could 
established  the  unit  of  land  measure,  and  fixed  nine  classes 
prsts,  graduated  according  to  the  fertility  of  the  lands  and  their 
situation.    The  conditions  thus  established  la^t^d  ten      -^-  -  r 

In  1100  B.  c.  the  prime  minister  of  the  Emperor 
Tcheou-Kung,  constnicted  rwrinSt  or  hydraulic  n\ 
pie  design  and  working,  by  which  wattjr  was  rnv  • 
which  it  had  never  been  carried  before,  and  xa..  i  ■ 
canals  for  irrigation.  Water  was  conducted,  1>; 
chinery,  from  the  wells  to  the  dry  hill-tops,  and  .-«,.. 
was  assured  for  times  of  drought.  Agriculture,  in  confieque&c<:, 
flourished.  Other  measures  of  Tcheou-Kn  pro- 
mulgation of  laws  respecting  the  boundari          ^      ,  _ .  i  tfcn 

prevention  of  trespasses.  The  fields  were  divided  into  sqnans 
called  wells,  from  their  resemblance  to  the  Cli*  ^'laracter  Bo- 

nifying a  well,  surrounded  and  furrowed  by  .  so 

that  eight  farmers,  each  tilling  his  own  tract,  united  in 
ing  the  ninth,  interior  tract,  which  belonged  to  the  fftate, 
produce  of  which  paid  their  rent. 

The  system  succeeded  to  a  marvel.    Each 
tor  of  about  fifteen  acres,  the  whole  product  oi  ^^  ^ 
him,  while  the  state  was  really  proprietor  of  tho 

ras  a  landlord,  the  income  of  the  ninth  tract.     B- 

[farmer  had  some  3y350  square  metrws  uf  ground  fv.i  ... 
and  his  mulberry •tre^a.    Thus  ho  always  un joyed  a  surpli 

|l>rovisi'  >rk  and  poultry  fnr  food,  ax 

lono  at  '    .      .::ie  was  richer  or  poorur  th.u:_ 
iete  social  equality  existed,  and  oveiy  one,  • 
led.    Th«n 
Into  decay ;.  , 

that  ]a«U*d  for  two  hundred  yean.    At  ti^ 
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'rinco  TTouan-Kung,  having  obtained  the  supremacy  in  the  king- 
ora  of  Tchi,  returned  to  the  system  of  Toheou-Knng  in  a  modi- 
ed  form.  He  appointed  a  minister  and  other  officers  of  waters, 
ho  visited  all  parts  of  the  country  and  attended  to  the  execution 
the  works  needed  to  prevent  the  visitation  of  the  two  great 
ourges  of  drought  and  floods.  By  these  energetic  measures 
kingdom  of  Tchi  was  made  the  richest  state  of  the  time, 
en  the  Emperor  Tsing-Tse-Houang,  B.  c.  250,  reunited  the 
neso  Empire,  he  made  the  lands  free  to  all,  and  imposed  a  tax 
stead  of  the  cultivation  of  the  ninth  for  the  state.  Previous  to 
is  he  had  constructed  the  Tcheng-Ko  Canal,  to  conduct  water 
from  the  King  River  to  the  Pe  Mountain,  by  the  aid  of  which 
ome  nine  hundred  thousand  or  one  million  acres  of  formerly 
erile  land  were  made  fertile,  so  as  by  its  increased  wealth  great- 
ly to  aid  him  in  transforming  his  kingdom  into  an  empire.  Un- 
happily, he  was  dazzled  by  his  groat  success.  He  allowed  the 
canals  to  be  neglected,  and  the  country  in  consequence  fell  from 
high  estate  of  prosperity;  and,  as  it  is  related  in  one  of  our 
istorical  books,  "the  dynasty  of  Tcheou,  who  founded  the  meth- 
d  of  well-lands,  survived  for  eight  hundred  years,  with  a  happy 
eople  and  prosperous  landholders.  Tsing  followed  an  opposite 
»licy,  neglecting  the  canals;  and  his  family  only  reigned  for^_ 
o  generations,  because  so  many  of  his  people  were  ruined  and^H 
leir  hearts  were  turned  away  from  it."  Thus  the  utilization  of 
0  waters  had  become  a  great  political  factor.  This  is  not 
rtinge,  because  the  Chinese  are  eminently  an  agricultural  people. 
o  system  of  Tsing  was  continued,  except  that  the  rate  of  taxa- 
on  was  reduced,  imder  the  Han  dynasty,  which  arose  202  B.  C. 
nt  after  about  three  hundred  and  fifty  years  a  seriea  of  inunda- 
ons — the  first  that  had  occurred  in  two  thousand  years,  or  since 
u's  time — began  in  the  Yellow  River  and  resisted  all  attempta 
check  them  until  a  thorough  method  was  adopted,  under  the 
irection  of  a  special  minister  of  hydraulic  works.  At  the  same 
me  the  prodnctiveness  of  the  land  reached  by  the  new  canals 
5  greatly  increased.  In  the  regions  distant  from  the  rivers 
gating  wells  were  dug,  and  a  period  set  in  of  activity  in  hy- 
auUc  works  and  general  use  of  water  which  has  nut  been  sur- 
d. 

e  guccess  of  the  proprietors  who  enjoyed  the  advantages  of 
irrigation  works  encouraged  others  to  construct  similar  ones, 
h  according  to  his  means  and  for  the  advantage  of  his  ten- 
ts.   This  method  differed  from  that  of  Tcheou.    The  distribu- 
ion  of  the  lands  was  more  unequal,  but  the  regulation  of  the 
"    '"d  that  the  agriculture  of  the  kingdom 
;  and  China  still  has  reason  to  thank 
the  (ransformation  for  the  permanent  benefits  it 
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has  conferred.  The  works  were  extended  and  added  tn  from 
to  time,  and  the  construction  of  the  canal  P^  gave  origin  1 
popular  song  celebrating  the  benefits  derived  from  c&nalls 
The  transportation  of  rice  by  those  artificial  channels  dates 
the  third  century,  when  the  Emin^ror  Min-To  Inwl  a  canal 
structed  which  added  more  than  3rKi,000  acres  of  load  tu  ct 
tion  and  was  used  for  the  transportation  of  arms  and  proi 
From  this  time  there  was  more  than  enough  footl  in  China. 

The  efforts  of  the  Thangs  in  the  siith  t- 
markable  than  those  of  their  predecessors,  b*j  - -^     ._   -.   . 
portant  enterprises  had  already  been  executed,    Tho  most 
■worthy  of  these  was  the  excavation  of  a  lake  in  G'34  a,  D,  by  ' 
celebrated  poet  Pe  Ka  I,  who  Wiis  also  a  prefect.    It  was  sapf 
by  the  Tsien  Tang  River,  and  watered  a  space  of  "between  90,0 
and  lOOjOOO  acres.    The  dam  was  solidly  built,  but 
water  to  filter  through  in  such  a  way  as  to  fall  sh- 
below  the  level  of  tho  lake.    The  bank,  jjlanted  with  peach-tree*" 
and  weeping  willows,  became  a  favorite  pro^-— v*  •  ^  - 
and  poets.    The  lake  was  crossed  by  six  bri'  1 
tho  flowers  of  the  lotus  waved,  and  tho  promenado  wu^ 
water-side  pleasure- walk  that  existed  in  China.    Th^- 
enlarged  under  the  Sung  dynasty  by  the  poet  Sou-To 
added  what  is  called  tho  outer  lake.     New  dams 

travelers  who  resort  to  the  lake  are  still  able  to  adi. 

ful  as  well  as  useful  work  of  tho  two  great  poets,  who  cujoj 
also  the  rare  privilege  of  being  great  engineers. 

The  Sung  dynasty,  in  the  ninth  century,  desiring  larg«]/ 
extend  the  system  of  canals,  created  a  new  dopartmunt^  at  \ 
head  of  which  was  placed  a  minister  called  tlie  Governor  of 
Waters.    Besides  this,  a  superintendent  of  tho  transporUktifUi 
rice  was  appointed  to  administer  tho  northern  pro^-inc^s  of 
Yellow  River,  to  whom  were  assigned  the  ^*    '  "    '  ^^ 
tho  waters  and  tho  foo<l-ueeds  of  tho  pr(>\ 
of  jjroductive  lands  according  to  their  value  and  i 
supervision  of  the  mulberry  culture.    Tliis  was  tl 
of  Chinese  agricultural  prosperity.    Another  in 
introduced  in  the  tenth   century,  when  shi 
vented  which  could  be  closed  in  times  of  li^^u  -.. 
dry  seasons. 

An  overflow  of  tho  Tai  Hu  River  in  tl 
in  1100,  moved  the  censor  Li  Kie  to  propo_       ,        ,  : 
throne:  To  make  sluices  and  dams;   to  establish  r 
among  officers  and  othi^rs  in  i' 
take  advantage  of  the  fall  and 
the  people  wore  not  engaged  on  their  fanu%  to  t 
constructing  tlie  works,    Tho  propoaitions  wore  a 
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works  constructed  in  pursuance  of  them  proved  to  be  of  great 
)n«;tical  value. 

The  first  emperor  of  the  Ming  dynasty,  in  1360,  gave  orders  to 
ive  the  obstructed  canals  restored  and  reopened,  so  as  to  show 
lat  his  first  act  was  to  think  of  the  food  and  clothing  of  hia  peo- 
ple,   "When  another  flood  occurred  in  the  reign  of  Yung  Lo,  the 
fork  of  repairing  damages  and  providing  permanently  against 
iture  disaster  was  carried  on  day  and  night  under  the  direction 
of  tho  Minister  of  Finance,  "who  mingled  with  the  people  and 
lared  their  labors.     Under  another  emperor  the  very  difficult 
id  expensive  works  of  what  is  called  the  "  canal  of  multiple 
benefits  "  were  completed,  so  as  to  furnish  water  to  more  than  a 
mUlion  acres.    Tho  present  dynasty,  besides  continuing  the  work 
jf  maintaining  the  canals,  has   published,  under  the  Emperor 
[ien  Lung,  in  1737,  a  grand  oncyclopacidia  of  agriculture  and  hor- 
"ticiilturo  in  seventy-eight  volumes.    The  preparation  of  the  work 
ras  intrusted  to  agriculturists  and  literati,  who  were  careful  to 
mounco  in  the  introduction  that  they  had  no  intention  of  pro- 
"mulgati  ng  nuw  ideas,  but  only  to  collate  the  most  valuable  methods 
tml  observations  contained  in  the  former  works  of  the  wise  men 
>f  the  empire.    This  cyclopredia  is  a  store-house  of  valuable  in- 
Drmation  concerning  tho  utilization  of  water,  anrl  demonstrates 
10  advance  which  tho  Chinese  had  made  in  extreme  antiquity  in 
aat  important  branch  of  agriculture. 
My  country    is    essentially  agricultural,  and,   in  order  that 
agriculture  might  prosper,  we  have  applied  ourselves,  as  you  see, 
to  give  the  land  drink.    The  Emperor  Yu,  after  he  had  delivered 
us  from  the  flood,  planned  courses  of  water  to  flow  over  tho  laud, 
as  tho  Creator  has  furnished  us  with  veins  carrying  the  blood  ' 
through  our  bodies,    Confucius,  speaking  of  Yu,  said  that  all  his 
efforts  could  be  summarized  in  tho  creation  of  the  canals.    They 
rare  the  motive  force  of  the  empire,  and  also  an  effective  means 
^f  diminishing  the  destructive  action  of  torrents  and  avoiding  in- 
undations. These  prosperous  times  have  continued  the  model  and 
tie  ideal  of  China,    The  successors  of  Yu,  whenever  they  devi- 
ated from  the  road  that  he  marked  out,  saw  all  their  dynasties 
ttinguished  in  consequence  of  disasters  caused  by  their  neglect, 
fhe  people  have  contributed  their  part  to  the  depreciation  of  the 
-stem.    They  have  set  water-plants  on  tho  water-sides  to 
en  the  marshy  soil  and  gain  new  tracts  of  land,  whereby 
le  fields  have  been  enlarged  at  the  expense  of  the  canals,  while 
10  farmers  have  not  taken  heed  of  the  contraction  of  the  liquid 
rt(?rios.    Then,  in  time,  tho  water,  not  having  sufficient  outlet. 
Our  efforts  are  now  devotetl  to  making  such 

-.,  lo,  and  to  preventing  tho  canals  being  obstructed 

I  uncroAchments  of  the  land. 
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But  wLilo  our  farmer  has  the  fault  of  tiyin^  to  got  too  nrarl 

out  of   wator's-edge   plantations,  he  is   rV  '      ---"  ^^  -  '    by  monj 

economical  qualiti^^i.    He  has  in&oitely  i  biucLi^ 

of  the  artificial  rivers  that  the  wisdom  of  our  eiuperora 

ministers  has  created ;  rich  in  numerous  children,  ho 

their  hands  to  subdivide  the  ditchtrs  and  drain   tht>ni 

thousands  of  irrigating  rilli?;  and,  iu  con 

presence  of  the  precious  liquid,  he  has  reu..^  «  ,  .  ...  .  'TopL 

Water  permits  him  to  use  natural  manure  diluted  t<t  '  '^ath, 

according  to  the  precepts  of  our  sages,  and  to  return  to  the  land 

what  man  has  taken  from  it.    Water,  always  ahundant,  has  1 

nishod  the  means  of  applying  the  method  of  tramsplaatini;  to  \ 

cultivation  of  wheat,  and  thereby  ge^'' 

has  made  the  constitution  of  small    i 

treme  subdivision  of  the  land  by  which  an  intensive  cultiva 

secured  for  the  smallest  i>arceL    It  is  true  tli  '       * 

patience  of  our  peasantry,  the  wise  organic., 

banks,  and  our  inveterate  habit  of  spending  our  rooncy  on  tfce" 

ground,  have  contributed  much  to  our  agriculti:  — '   •- 

but  all  these  would  have  amounted  to  little  in  Cm 

had  not  been  supplemented  by  the  vast  irrignting  works. 

I  will  add  that  without  these  gigantic  works  ♦^  ■»   '^i 
could  never  have  reached  the  high  degree  of  |»er 
have  attained  in  one  of  the  most  important  of  11 
pisciculture.    Through  the  abundance  of  water  i    ...  .....  ,w. mj 

countrymen,  instead  of  being  satisfied  to  cover  the  »ea,  riven, 
and  lakes  with  their  fishing-boats,  have  been  able  to  "  Thvia- 

selves  extensively  to  the  raising  of  fish.    The  «p»wii  __  _    ..jfdJy 
collected  wherever  it  is  found;  instead  of  abandoning  it  to  tl« 
channels  of  the  rivers,  the  watchful  flhore-dwellor  p 
protection  wherever  a  suitable  supply  of  water  is 
The  irrigation  reservoirs  are  swarming  with  young  flah. 
fallow  rice-fields,  dammed  and  flooded  in  winter,  ar-      ''- 
wriggling  carps ;  and  even  the  rain-water  cistern  is  : 
breeding-pond. 

This  economical   management  permits  tis»  wJthoiit 
nral  societies,  ta  stock  the  rivers  with  millions  of  fry*  bt- 
a  considerable  variety  of  fish  to  our  bills  of  fare,  a  p 
is  consumed  fresh,  while  the  rest,  salttMl  or  '"t^' -^ 
into  all  parts  of  the  empire  and  sold  at  a  v.  li 

remunerative  price. 

As  a  whole,  our  system  of  water  regnlatiori  nmv  tw  r*-.u;ti 
as  one  of  the  gnwitost  achievements  of  tbo  iv 
of  men.    T    '  '        '      " 

of  its  innii 
leaves  much  to  bo  desired;  bul  wa  knowwtil  v 
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and  what  must  be  done  to  supply  it.  If  we  lia<i  fancied  that  there 
rere  no  defects  in  it,  recent  events,  including  the  irresistible  and 
astrous  overflows  of  Yellow  River,  would  have  demonstrated 
lie  contrary.  They  teach  us  that  unceasing  vigilance  must  be 
l  in  keeping  the  artificial  waterways  open,  and  that  ad- 
1  works  are  needed  to  make  the  system  comjilete, 
A  difficulty  resulting  from  the  speciaJ  character  of  our  social 
organization  stands  iu  the  way  of  the  execution  of  new  works. 
The  whole  of  our  territory  is  under  cultivation.  There  is  not  a 
5mer  of  the  land  capable  of  producing  a  crop  that  has  not  been  j 
lievoted  to  some  profitable  occupation.  To  construct  new  canals, 
lormous  sums  additional  to  the  expense  of  labor — very  consider- 
l^ble  at  the  cheapest  wages — would  have  to  be  applied  to  the 
ademnification  of  dispos3esse<l  proprietors.  There  is  also  consid- 
rable  diversity  in  the  plans  that  are  under  consideration.  Some 
favor  the  addition  of  new  canals  to  the  old  ones.  Others  prefer 
TAst  basins,  artificial  lakes  for  the  storage  of  the  water  of  freshets, 
rhence  it  may  be  drawn  when  wanted,  to  distribute  over  the 
>untry  fertility  instead  of  desolation.  Formidable  as  the  ob- 
tacles  to  immediate  execution  may  be,  we  can  foresee  the  time 
when  these  great  works,  indispensable  to  the  completeness  of  our 
hydraulic  system,  shall  have  been  brought  to  a  good  end.  Then 
Jhina,  endowed  with  the  grandest  system  of  water  distribution 
lat  the  world  has  ever  seen,  will  have  nothing  to  do  but  to  keep 
crood  condition  of  the  work  of  the  ancients  with  its  modern 
IS. — translated  for  the  Popular  Science  Monthly  from  tlie 
Scientifique, 
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Br  L.  W.  BOBAKTS. 

1HE  rioe-plant  (Oryza  saiiva)  is  a  member  of  the  grass  family, 
ami  furnishes  one  of  the  most  valuable  grains  known  to  eco- 
^mical  science.    It  ifi  cultivate,  by  the  aid  of  abundant  irriga-  ' 
in  '  MIR  varieties  in  most  warm  countries,  and  in  the 

at  111' I  :  China  constitutes  the  principal  food  of  hundreds 

millions  of  human  beings.    The  grain  is  also  applied  to  me- 
1  uses  in  the  arts,  and  the  straw  is  one  of  the  most  highly 
iiaterials  of  that  class. 
Age«  before  the  discovery  of  America  rice  was  cultivated  in 
-^--   nnd  is  of  volunteer  growth  in  many  parts  of  that  country, 
Incipally  on  river-banks,  where  the  seed  was  perha])3  let 
iL''    There  is  a  wild  rice  preferred  by  the  wealthy  of  Hindo- 
^jY  \..,i   —  — , ...  *  .,r  :*.,  ....„]|  yield,  it  is  not  much  grown. 

1  place  of  the  nativity  of  this  valu- 
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able  grain.    The  Chinese  have  much  ::  1  it  by  8>eloction, 

which  pxactice  was  in  early  years  eafoi....  ..^,  an  imperial  tdict 

requiring  the  planting  of  only  the  lai'gest  gTain»,  Tho  most  Tola- 
able  variety  grown  in  this  country  was  secured  by  a  Sfjnth  CaitK 
lina  planter,  who,  upon  observing  some  notably  long  groins  upon 
a  head,  secured  them^  and  so  obtained  the  kind  called  the  long 
grain.  In  the  island  of  Ceylon  there  are  one  hundred  and  sixty* 
one  varieties. 

Various  accounts  are  given  of  the  introduction  of  rice  into  tld^ 
country :  one,  that  it  was  brought  from  the  island  of  Hadag««mr 
toward  the  close  of  the  seventeenth  century,  and  plantad  in  a  gar^ 
den  in  what  is  now  one  of  the  most  thickly  HctUed  partflofUio 
city  of  Charleston ;  and  from  this  came  the  seed  "t^  *  ^-i  mad» 
South  Carolina  the  great  rice-growing  Stat«,"    An  C4?oont 

claims  that  it  was  first  grown  in  Virginia  by  Goveruur  Berkeley, 
of  unenviable  fame,  as  early  as  1647. 

There  are  three  varieties  in  the  rice-growing  States :  U  •"  White 
rice,  valued  for  its  earliness  and  for  growing  upon  uplands,  the 
husk  cream-colored,  and  an  ounce  containing  nine  hundred  and 
sixty  grains.  2.  The  gold-8ee«led,  with  a  deep-yoUow  htisk,  and 
large,  fine  white  grain,  eight  hundretl  and  ninety-six  graiuii  to  the 
ounce,  3.  The  long  grain,  a  sub-variety  of  the  gold  »eed,  hftTifig 
eight  hundred  and  forty  grains  to  the  ounce ;  the  grains  are  longer 
than  any  other,  and  it  is  the  most  value^l  for  cult  i  *  *  '  r  boiB9 
use  a  long-awned  variety,  called  the  white  se©*!,  rnJ* 

It  is  of  the  rice-fields  of  the  tide-lands  of  the  Qoorgia  and  Caro- 
lina coast,  and  of  the  adjacent  islands,  that  we  would  speak.  To 
those  who  have  never  been  among  them,  these  rice  pinntattnns 
would  afford  muci  that  is  both  novel  and  interesting.     '  r* 

green  region,  where  the  plaintive  notes  of  the  whir*-  *  1 

song  of  the  sweet-throated  mocking-bird  float  nj 
moss-covered  trees ;  and  negroes,  fever  and  ague,  ■ 
alligators  abound,  would  indeed  seem  to  be  a  new  . 
Northern  brethren,  and  the  picturesque  effects  charm  the  eye  of 
the  stranger  artist.     The  rico-fiold  darkey  is  i  a  diatinct 

type,  totally  different  in  both  aspect  and  dialect iio  negrooi 

of  the  interior ;  and  a  not  uninteresting  sight  is  the  force,  aa  with 
song  and  shout  they  take  their  wny  along  the  embankn.'  'ne 

rice-fiold.    Their  ancestors  for  generations  bock,  or,  ai  ti  Id 

tell  you,  "mi  farrar  an'  mi  granfarrar,"  have  lived  and  in 

tit'       '    iTfmal  regions,  and  t'  ■  chill  ari'  "  T 

ijii  s  incident  to  those  1  -  imavci  d- 

ding  on  with  no  higher  aim  nor  hope,  carelens  for  the  r>  A 

not  over-anxious  for  the  i  ^  tm  „.  r  y...-...^  ^  Mdrjn,  nS 
not  many  nor  very  warn-  ;ioccswsry.  ^f^i 

the  rice-field  darkey's  ideas  of  a  wardrobe  ana  extreme ! 
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from  both  blissful  ignorance  and  cboice.  Fish  and  game  are 
plentiful,  and  in  these  regions  a  heavy  diet  is  to  be  indulged  in 
only  at  great  risk.  Free  labor  is  found  to  bo  more  remunerative 
\n  slave,  inasmuch  ns  the  idle  or  inefficient  can  be  dismissed ; 
ttd  the  rice-planter  of  to-day  has  not  necessarily  the  care  of  the 
ick  nor  the  doctor's  bills  of  the  ant-e-beUuin  time,  whon  the  very 
est  physicians  were  empl<:»yed.  Then,  again,  there  is  the  wonder- 
relief  from  anxious  care ;  and  the  providing  in  every  way  for 
the  wants  of  a  large  plantation  of  negroes,  great  and  small,  was 
no  sinecure. 

The  best  rice-Iands  are  on  the  banks  of  rivers,  for  the  con- 
Bnience  of  flooding  by  the  opening  of  the  tide-gates,  and  also  of 
Dnveying  the  grain  to  the  mills.  They  must  be  so  situated  as  to 
Bcape  the  salt  and  brackish  water,  but  be  below  the  reach  of  fresh- 
which  are  often  most  disastrous.  They  are  alluvial  lands, 
imposed  principally  of  decomposed  vegetable  matter,  and  when 
have  the  appearance  of  soot.  Good  crops  can  be  maile  on 
tber  low  lands,  if  so  lying  that  they  may  be  drained  and  flooded 
I  wilL  These  plantations  have  been  and  still  are  valuable  pos- 
ions.  It  costs  no  inconsiderable  sum  to  get  them  in  order 
or  planting,  though  less  than  formerly,  as  the  planter  of  to-day 
Itivates  fewer  acres.  The  land  is  regularly  laid  out  by  a  com- 
lete  system  of  embankments  and  ditches,  forming  imlependent 
lelds — the  size  of  the  fields  being  limited  by  the  number  of  hands 
iat  can  finish  one  dajr's  necessary  work  of  cultivation  in  a  day, 
lly  from  fourteen  to  twenty  acres. 
The  plantations  are  surrounded  by  a  dam  or  levee,  with  flood- 
sites  and  trunks,  through  which  they  are  irrigated  from  the  river. 
Phey  are  divided  in  squares,  banked  in,  with  a  large  ditch  near 
Ihe  banks,  which  receives  the  water  from  the  trunks  for  irriga- 
ion  through  smaller  ditches  fifty  feet  apart,  through  which  the 
Ids  are  also  drained  at  ebb-tide. 
RtCE  CULTrRE. — Early  in  the  winter  the  water  is  all  drawn 
off,  that  the  banks  may  be  strengthened,  ditches  mended,  and  the 
ground  plowed  or  hoed.  In  warm  changes  the  water  is  again 
led  on.  In  March  drains  are  cleansed,  ground  kept  dry,  clods 
broken  up,  and  all  made  smooth  with  harrow  or  hoe.  In  April, 
id  until  about  the  middle  of  May,  the  grain  is  sown  in  trenches, 
four-inch  trenching-hoe  being  used,  running  at  right  angles  to 
ae  ditches,  and  about  sixteen  inches  apart.  By  some  the  fields 
are  cross-plowed,  and  the  grain  dropped  at  the  intersections.  The 
is  very  carefully  selected,  and  sometimes,  in  order  to  se- 
I  only  the  fullest  grains,  the  rice  is  thrashed  by  hand  over  a 
>g  or  barrel.  The  seed,  when  sown,  is  lightly  covered,  and  the 
at^r  turned  on  and  kept  upon  the  field  from  four  to  six  days, 
itil  the  grain  swells  and  begins  to  sprout.    If  the  seed  is  not  to 
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be  covered,  it  is  mixed  with  clayey  water  and  drietl,  when  a  su: 
cieat  quantity  of  clay  adheres  to  prevent  the  grains  Hoating  uff 
when  flooded.  With  the  first  method  the  water  is  again  turned 
on  in  the  "sprout-flow,"  when  the  plants  sprout  "  and  a;  "ice 

needles  above  the  ground'';  with  the  latter  one  floodiu^  .  _  iJi- 
cient.  When  the  water  has  been  on  the  sprout  from  four  to  six 
days,  it  is  again  drawn  off ;  and  when  the  plants  are  six  wet* ks  old, 
they  are  lightly  hoed,  and  the  hoeing  is  iMjpeatud  in  tvn  dayu. 

Kow  comes  the  stretch-flow,  when  the  young  plants,  several 
inches  high,  are  flooded  for  two  weeks  and  heli>ed  in  their  strug- 
gle for  light  and  air,  and,  strengthened  and  invigoraU^d  by  their 
native  element,  grow  apace ;  water  kills  the  wetnls,  but  nourishes 
the  rice.  The  water  is  now  put  down  to  the  "slack- water  "  gauge. 
and  if,  as  is  generally  the  case,  the  plauts  arc  longer  than  thy 
water  is  deep,  the  upper  leaves  float  "in  long,  waving  lines  upiiu 
the  surface  " — a  jn'otty,  refreshing  picture,  once  seen  not  soon  for- 
gotten. The  wut^r  ia  gradually  drawn  off,  and  eight  days  after, 
when  the  field  is  dry,  the  ground  is  deeply  hoe<l. 

Volunteer  rice,  which  is  treated  as  a  weed,  often  springs  up 
ith  the  regular  crop.    It  is  both  hardy  and  prolific,  and  a  grfnt 
"pest  to  the  rice-planter.    It  can  generally  be  removi  '  '       '     ho<<s; 
then  again  it  necessitates  replo^^^ng  and  sowing,  wLi  vtimci 

the  fields  have  to  be  thrown  into  dry  crops  for  a  year  or  two»  or 
to  remain  flooded  for  that  length  of  time.  AINTien  harve8t<od  with 
the  wliite,  this  red  or  volunteer  rice  greatly  reduces  it«  crnde, 
and  also  renders  it  unfit  for  seed. 

At  hoeing-times  a  picturesque  scene  5^- *    V  ""  m 

fifty  to  one  hundred  men  and  women  ai  ^  ir 

hoes ;  the  former  in  the  utmost  nigligi  of  a  laborer,  and  the  laiter 
with  short,  scant  homespun  dres-ses  and  leggius,  all  with  brond* 
brimmed  straw  hats,  or,  in  the  case  of  the  women,  the  head  kvr- 
chiefs  of  the  olden  time.  In  the  mouth  of  each  is  a  stick,  on  the 
end  of  which  is  stuck,  and  smoking,  a  small  piece  of  the  punk 
taken  from  the  heart  of  the  oak.  This  smoke  ifl  for  the  purpoeo 
of  driving  away  the  myriads  of  "peslo"  "  sand-f  more 

than  enough  to  drive  one  wild,  sometimes  so  thi-..  :. y  havo 

been  known  to  cast  a  shadow,  A  young  man.  whiling  away  m 
summer  holiday  by  a  visit  to  the  ric  *  ••  name  hul 

to  him  untriefl  expedient,  and  not  m  .,  rriAatier  of 

procedure,  kept  pu fling  away  as  if  smoking  a  cigar,  and  »ocm  bad 
*^  V*  in  a  bright  blaze,  so    '        ■  "       "    *  '•►osant 

lices  tliat  await  the  ine> ;  'nir  to 

learned  even  from  an  ignorant  rioi*-fleld  darkey. 

T^ut  in  writing  of  rio        '    "      ^  '  !    |         1       .  ^, 

uiv  pronunence  to  thu  *  --'O 

tender  sprout  and  rit>etied  grain,  sometituus  aimoiit  or  quiU» 


RICB  AND  ITS   CULTURE. 


appropriating  tho  crop.  Tiie  rice-bird  proper  of  Georgia  and  Caro- 
lina {Embet^iza  aryzivora),  the  reed-bird  of  the  Middle  States,  and 
the  bobolink  of  the  North  and  West,  is  one  and  the  same.  It  is 
about  the  size  of  a  sparrow,  and,  while  of  grave  and  somber  color- 
ing during  some  months  of  the  year,  again  decks  itself  in  livelier 
plumage;  and  the  quick,  merry  songs  which  enliven  the  grassy 
meadows  during  the  breeding  season,  give  place  later  to  a  "short, 
sharp  chirrup."  They  are  migratory^  spending  their  winters 
mainly  in  the  Western  Isles.  They  come  to  the  Southern  States 
in  early  spring,  leave,  and  return  to  the  rice-fields  in  September 
and  October.  Continual  war  is  waged  against  them  by  the  rice- 
planter,  and  thoy  are  annihilated  by  the  hundreds  by  the  rusty 
muskets  of  the  old  darkey  and  the  army  of  negro  women ;  and 
one-garmented,  short-skirted,  dirt-besmeared  urchins,  who,  by  dint 
of  *'  cracking  "  whips,  and  a  continual  switching  at  them,  manage 
to  at  least  mitigate  the  evil  and  give  the  persecuted  rice  a  chance 
to  grow.  These  little  darkeys  are  sometimes  negligent,  and  one 
of  the  old  "  drivers"  used  to  say>  "  I  gie  um  a  licking,  eah,  fo  dey 
go  in  fuh  mek  show  ob  dere  bein'  fateful," 

Then,  again,  the  rice-bird  falls  at  the  hands  of  tho  rapacious 
sportsman,  who  frequently  by  one  shot  puts  an  end  to  a  half- 
dozen  dozen  little  lives ;  and  sometimes  weary  of  gathering  the 
plump  little  mouthfuls,  so  fat  that  they  have  been  known  to  burst 
in  falling,  leaves  many  in  the  field,  at  the  same  time  bearing  home 
with  him  far  more  than  "  f our-and-twonty  "  rice-birds  to  be  "  bake 
in  a  pie." 

But  to  return  to  our  more  special  subject.  When  tho  plant 
shows  a  joint  the  last  hoeing  is  given,  and  the  crop  is  **  laid  by  " 
"by  tlie  Oldening  of  the  flood-gates,  and  turning  on  of  the  "  joint 
r"  or  "  harvest-flow,"  for  the  support  of  the  plants,  the  field 
ng  under  water  until  the  grain  is  fully  ripe,  which  may  be 
two  months.  When  matured,  a  few  days  before  harvesting,  the 
field  ia  finally  drained,  and  the  ditches  cleansed  by  the  "succeed- 
ing tide." 

HAJtVEST. — The  rice  is  cut  with  sickles,  the  use  of  heavy  ma- 
chinery being  impracticable  in  a  rice-field.  The  crop  is  now  left 
to  dry ;  but  the  day  after  cutting,  when  free  from  dew,  is  tied  in 
bundles,  wbich  are  piled  in  ricks  or  upon  platforms  on  the  canals 
and  rivers,  so  arranged  as  to  shed  the  rain,  until  taken  off  by  the 
barges  to  the  thrashing-mills ;  these  flats  carry  each  the  harvest 
of  from  five  to  seven  acres. 

After  Harvest. — Now  comes  the  gala  day  of  the  rice-field 

laborer,  when  the  crop  is  being  taken  to  the  mill  to  be  thrasbecL 

Til    '         -^  are  numbered,  say  from  one  to  ten,  and  great  are  the 

I  ex<  I  and  rivalry  of  the  men  in  command,  the  same  state  of 

feeling  pervading  the  whole  force.    With  flags  flying  they  bend 
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their  full  energies  in  tlie  race  from  the  fields  to  the  mill,  and  long 
aud  wild  are  the  exultant  cries  from  the  captain  and  crew  of  the 
barge  that  first  moors  at  its  destination  and  wins  the  prize  offered 
by  the  planter.  After  this  great  exertion  the  careful  master  of 
the  ante-helium  time  generally  dealt  out  to  his  slaves  the  expected 
grog,  aud  required  a  bath  and  change  of  clothing. 

Thrashing,  etc, — This  is  done  by  machinery :  a  thrafiber  much 
used  was  invented  by  Calvin  Elmmons,  of  New  York.  It  separatee 
the  grain  by  tooth -beaters,  which  make  from  seven  hundred  and 
fifty  to  eight  hundred  revolutions  per  minute.  The  barge  con- 
taining the  bundles  of  rico  passes  under  the  mill,  and  its  li>ad  is 
elevated  by  hooks  to  the  floor  above.  When  tiroshed,  if  the  crop 
is  small,  about  five  thousand  bushels,  it  is  put  in  saoV  '  Mf 
large,  say  about  forty  thousand  bushels,  the  pa/ldy  or  j  <  ^  ice 
is  poured  down  a  flume  from  the  mill  to  the  hold  of  the  schooner 
in  waiting,  and  is  next  taken  to  the  cleaning-mill,  which  ifl  fre- 
quently owned  by  the  speculator  that  piirchases  it ;  and,  when 
the  grain  is  hulled,  he  in  his  turn  sells  it  to  the  merchant. 

By  the  old  method  the  chaff  was  removed  by  pounding  in 
hand-mortars  hollowed  out  of  pitch-pine  blocks;  it  is  now  hulled 
by  steam-power.  When  re^dy  for  market,  the  rico  is  pot  into 
barrels  holding  about  six  hundred  pounds.  The  avera^'^  '>^  "^v- 
eral  analyses  of  rice  gives — of  albuminoids,  7'5 ;  carb  ••5, 

76'5;  water,  14*'I ;  ash,  0'5,  Rice  constitutes  tlie  food  of  aliuost 
one  third  of  the  human  family.  It  is  used  in  rice-meat  and  vari- 
ous aromatics,  fermented  and  distilled  into  arrack,  molded  Into 
models  and  busts,  and  is  employed  in  papei        "  nd 

starch;  the  chaff,  broken  rice  and  dust,  ma  I  "T 

cattle ;  the  straw  is  sold  for  forage  and  bedding,  and  is  al&o  Ofted 
in  the  manufacture  of  l>onnets,  while  the  Southern  housewife  can 
tell  of  the  use  of  rice-flour  in  the  making  of  delightful  breads. 

The  total  rice  crop  in  2870,  according  to  the  Federal  ceiusus,  waa 
73,635.021  pounds,  a  decided  falling  off  from  2^,313,407  r  *"^-  in 
1850,  and  18:,1G7.033  in  1800.    The  yield  for  1879  was  bf  •  ng 

110,131,372  pounds,     Charleston,  S.  C,  is  the  gr4*ftt  rir*^  of 

the  United  States.  The  American  gram  is  much  prefer..  .  ..  ;he 
imported,  and,  aa  the  demand  is  far  greater  than  the  supply,  there 
is  still  ample  room  for  the  rice-planter. 
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It  is  obwrvwl,  in  Dr.  G.  M.  Hoinplirey'fl  book  on  Old  A^  that  tli**  f'-r*VM-r  ai 

]ong-Hved  persons  is  aboro  the  normnl,  aoil  in  »ome  continoot  to  ui  :                oM  i 

Se.     Tlie  effect  of  the  ooiiitnnfll ion  of  coiiill                 '  "  'Ck-Ic  o/ 

-livcil  people  an  ftdvantnge  \n  tbo  race  (*•  1  •»!*•<< 

Iboir  numbor,  in  proportion  to  tbe  rert  of  tin*  ^tTi*< 

This  may  help  to  nfiroiitit  for  the  prcfilor  nninb.           „      ;  :b6  pr 
loDged  conLinaimoe  of  rigor  Among  them. 
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^ROF.  HTJXLEY,  comparing  the  thoughts  of  men  to  the 
^-^  leaves,  dowers,  and  fruit  upon  the  branches  of  a  few  great 
^Blems  bearing  the  names  of  the  half-dozen  men  of  strongest  and 
^fclearest  intellect,  is  of  the  opinion  that  **  the  thinker  who  more 
^Ithan  any  other  stands  in  the  relation  of  such  a  stem  toward  the ' 
jjliiloftophy  and  the  science  of  the  modern  world  is  Ren^  Descartes, 
^^  mean,"  he  adds, "  that  if  you  lay  hold  of  any  characteristic  prod- 
^^ct  of  mt)deru  ways  of  thinking,  either  in  the  region  of  philoso- 
'  phy  or  in  that  of  science,  you  find  the  spirit  of  that  thought,  if 
^^ot  its  form,  to  have  been  present  in  the  mind  of  the  great 
^■^renchman.^ 

~      The  London  Spectator,  ro%dewing  Prof.  Mahaffy's  life  of  the 
ahiloBopher,  regards  him  as  presenting  the  spectacle  of  a  twofold 
fe,    "  He  was  a  man  of  society ;  he  was  a  philosopher — the  two 
^ere  so  completely  distinct  that  they  never  came  into  collision, 
)n  the  one  side,  he  wiis  inflexible,  a  pillar  of  intellect  never  devi- 
ating by  a  hair-breadth  from  rigid  perpendicularity ;  on  the  other, 
le  was  all  things  to  all  men.    For  his  intellect,  the  law  was  rejec- 
tion of  authority,  assertion  of  absolute  freedom ;  for  the  rest  of 
him — for  the  man,  distinguished  from  the  philosopher— the  law 
was  courteous  compliance  all  round." 

Ren&  Descartes  was  born  at  La  Haye,  Touraine,  France, 
larch  31, 1590, and  died  in  Stockholm, Sweden, February  II,  1050, 
le  was  the  second  son  and  third  child  of  Joachim  Descartes,  who, 
laving  done  some  military  service,  had  purchased  a  commission 
^hat  gave  him  a  place  in  the  detni-nohlesae.    He  inherited  from 
lis  mother,  who  died  at  his  birth,  a  feeble  constitution,  the  marks 
j>f  which  he  bore  through  life,  and  by  reason  of  which  the  doctors 
predicted  that  lio  would  die  young;  was  baptized  and  brought  up 
the  R^)man  Catholic  faith ;  and  betrayed  from  early  infancy  an 
itiable  curiosity  and  a  disposition  to  inquire  into  the  causes  of 
which  led  his  father  to  call  him  his  philosopher.    At  eight 
'( age  he  was  sent  to  the  College  of  La  Fleche,  of  the  Jesuits, 
rhere  he  was  romarke^l  for  his  studious  habits  and  the  rapid  prog- 
he  made  in  the  knowledge  of  the  ancients  and  in  history. 
I  delicate  health  seems  to  have  contributed  to  his  advance  in 
cholarship,  inclining  him  more  to  study  than  children  of  robust 
institutions,  and  securing  his  exemption  from  morning  duties^ 
Thereby  he  acquired  the  habit  of  meditating  in  bod.     In  that 
bofiition  a  great  part  of  the  real  work  of  his  life  was  done.     Flo 
Dunted  for  his  fondness  for  books  by  suggesting  that  the  read- 
ing of  good  books  was  like  a  conversation  with  the  bright<»6t  men 
vol.  xxxrn. — CO 
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of  past  times,  but  superior  to  ordinary  couversatioa  bocauso 

L^peakerfi  presented  ooly  their  best  thougbts. 

Besides  the  text-books  of  the  school,  he  was  fond  of  readini 
such  books  as  treated  of  curious  and  rare  knowledge,  and  he  haj 
a  high  esteem  for  eloquence  and  poetry  as  gifts  of  genius  ; 
than  fruits  of  study.  Those  who  can  give  clear  and  for 
expression  to  their  thoughts,  ho  said,  though  they  si>oke  in  Ba 
Breton  and  had  never  learned  rhetoric,  could  always  exercis 
most  persuasive  power;  and  those  who  have  the  mocst  pl« 
fancies,  and  can  express  them  most  gracefully  and  with  pertir 
illustration,  will  not  fail  to  be  the  best  poetc^  though  ilu-v 
never  studied  the  poetic  art^ 

As  the  breadth  of  his  knowledge  enlarge^!,  be  irr^-v^-  : 

rposed  to  estimate  the  value  of  what  he  studied  by  n>  lu^  ■ 
being  made  useful  in  life.    He  perceived  the  deficiencies  of  th^ 

L logic  and  morals  and  of  the  physics  and  mntapL;. 

rtaught  in  the  college,  and  gained  an  iucrefising  ;  tj 

the  merits  and  beauty  of  the  mathematical  sciences.    One  of 
first  steps  after  leaving  the  college,  he  informs  us  in  his  Disoout 
on  Metliod,  was  to  discard  his  books,  with  all  that  he  had  lettmed' 
that  was  uncertain,  and  to  admit  thenceforth  only  what  «eom«<i 

_to  have  been  demonstrated  by  reason  and  experiment.    Ho  thcr 
fore  framed  the  method  of  examination  and  doubt,  which,  al 
though  he  failed  in  very  many  instances  to  be  true  to  it^  has  since^ 
become  the  great  principle  of  positive  science.    He  did  not,  how«j 
ever,  he  says,  "imitate  the  skeptics,  who  doubt  only  for  doubt 

Ling's  sake,  and  pretend  to  be  always  undecided  ;  on  tl  ^^ryj 

nmy  whole  intention  was  to  arrive  at  certainty,  and  t  ...^  .:\\nij 
the  drift  and  the  sand  until  I  reached  the  rock  or  th^  claj 
beneath." 

After  leaving  the  college,  at  the  age  of  sixteen,  he  retumi! 
to  his  father,  and  in  the  next  year  went  to  Paris  to  participate  i 
the  social  Hfo  of  tlieca|iitiil  and  contiim    '  '      "     ''         ■' 
his  school-day  friendship  with  Marin  2^1 
Mersenne,  of  the  Minim  Friars,  forming  what  prove<i  to  be  a  I 
ing  alliance,  and  became  associated  with  Clan *!'    ^'  ^  — 
the  foremost  mathematicians  of  France.    Gi 
side  of  his  life,  he  withdrew  for  retirement  and  study  to  a  wci« 
quarter,     Tl)ere  is  reason  to  believe  that  lie  ma*le  a!   '^  -- 
soTuo  of  his  important  geometrical  studies,  but  he  w:i 
to  publish  them.    A  military  career  aflfordcd  at  tli 
feasible  means  of  getting  the  broadest  views  of  ... 
cartes,  in  May,  1617,  when  twenty-one  yi^ani  of  aeo, 

. t'        "    lierlands  and  entered  the  ser*  '    ' 

f<  Two  years  later  he  joined  i 

Bavaria  in  the  war  between  the  bouse  of  Auatria  and  ihe  Prot< 
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tant  princes.  While  in  garrison  at  Breda,  he  saw  one  day  a  pla- 
card in  Flemish  to  which  the  attention  of  a  considerable  crovrd 
had  been  attracted.  It  was  the  statement  of  a  mathematical 
problem,  to  which  the  author,  after  the  fashion  of  the  times^ 
vited  solutions.  Not  understanding  the  language  in  which  it 
as  written,  Descartes  asked  one  of  the  bystanders  to  translate 
it  to  him.  This  man  was  Beeckman,  Principal  of  the  College  of 
Dort,  himself  a  mathematician.    Surprised  to  find  a  young  soldier 

I  interested  in  such  a  nuitter,  Beeckman  explained  the  terms  of  the 
challenge  with  his  most  learned  air.    Descartes  said  at  once  tliat 
he  would  solve  the  problem,  and  brought  the  solution  to  Beeck- 
Baan  on  the  next  day,  having  mastered  it  in  loss  than  an  hour, 
the  winter  of  1619  was  spent  in  quarters  at  Neuburg,  on  the  Dan- 
ttbe,  to  a  large  extent  in  study,  and  wiis,  according  to  Dr.  William 
Wallace,  in  the  Encyclopaedia  Britannica,  the  critical  period  of 
escartes's  life*    '*  Here,  in  his  warm  room,  he  indulged  those 
editations  which  afterward  led  to  the  Discourse  on  Method.     It 
as  here  that,  on  the  eve  of  St,  Martin's  day,  he  'was  filled  with 
thusioam,  and  discovered  the  foundations  of  a  marvelous  sci- 
re.'    He  retired  to  rest  with  anxious  thoughts  of  his  future 
roer,  which  haunted  him  through  the  night  in  three  dreams, 
ihat  left  a  deep  impression  on  his  mind.    *  Next  day,'  he  continues, 
I  began  to  understand  the  first  principles  of  my  marvelous  dis- 
very.*"    In  the  next  year  he  sought  out  the  Rosicrucians,  to 
obtain  some  knowledge  of  their  supposed  mystical  wisdom,  but 
ithout  success.    Descartes  retired  from  military  life  upon  the 
lofeat  and  death  of  Count  Bucquoy  at  the  hands  of  Bethlen 
abor's  revolted  Hungarians  in  1621. 
During  his  career  in  the  army,  Descartes  composed  a  Latin 
atiso  on  music,  which  he  intrusted  to  Beeckman.    It  was  sur- 
ptitiously  copied,  and  was  published  without  the  knowledge  of 
e  author  in  1618.    It  seems  to  have  been  considerably  successful, 
d  was  reprinted  several  times  and  translated  into  English  and 
rench.    But  Beeckman's  treachery  cost  him  Descartes's  friend- 
ip.     Among  other  writings  of  this  period,  unpublished  or  lost, 
lut  mentioned  in  the  catalogue  prepared  by  Chanut  on  the  order  of 
•ueen  Christina  of  Swwlen,  are  General  Considerations  on  Science ; 
a  fragment  on  Algebra;  Democritia,  or  Fugitive  Thoughts;  Ex- 
rinicnts,  or  a  Collection  of  Observations;  and  a  collection  of 
thematical  speculations  entitled  Parnassus.    Descartes  contin- 
ued his  travels  in  a  private  way,  having  in  view,  as  he  expressed 
is  purpose,  to  look  into  the  courts  of  princes,  to  become  acq  uaint- 
with  men  of  different  humors  and  different  conditions,  to  in- 
rm  himself  concerning  the  natural  products  of  different  climates 
d  the  various  civil  usages  and  customs  observed  among  differ- 
t  peoples ;  and  to  seek  in  the  great  book  of  the  world  knowl- 
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edge  that  could  not  be  acquired  elsewhere.   From  his  obscirvntioi 

he  gained  the  great  advantages  of  loaming  to  li'  '■ 

lightly,  and  not  to  hold  obstinately  to  the  things  wlii' 

habit  had  accustomed  him  to  believe.    He  visited  Holland,  Francej 

Italy,  Switzerland,  the  Tyrol,  Venice,  and  Rome.    At  Venice  Lq 

witnessed  the  ceremony  of  the  weddiug  of  the  Doge  with  tlie  Adri^J 

atic.    He  made  a  pilgrimuge  to  the  shrine  of  Loi*etto. 

Returning  to  France,  Descartes  entertained  for  a  time  thfl 
thought  of  purchasing  a  position  as  lieuteuaut-gencral  of  tho 
province,  at  Chatellerault,  but  the  legal  chicanery 

the  office  was  not  to  his  taste,  and  he  gave  up  IL- _ 

then  t<x}k  lodgings  in  Paris,  and  lived  in  the  style  of  a  modest 
gentleman  at  ease.     Hegathorod  a  few  friends  aroti. 
rhom  were  Mersenne  and  Mydorge,  who  were  iui 
problems  of  the  refraction  of  light ;  and  together  they  experi^ 
mented  in  the  grinding  of  lenses.     With  others  who  came  to  wit 
ness  the  experiments,  the  house  became  a  kind  of  aca^lemy,  aml^ 
too  busy  a  resort  to  favor  Descartes's  studies.    Meetings  of  literary 

men  and  students  had  become  common  in  Paris,  tb' - 

tant  ones  being  held  with  the  Papal  nuncio  and  ( 
lieu.  Descartes,  urged  by  his  friends,  attended  them  frequentij 
He  had,  in  his  inflections  on  the  choice  of  a  position,  become  coa^ 
firmed  in  the  tbought  that  he  should  not  confine  himself  to  au] 
business,  but  should  devote  his  life  to  the  cultivation  of  lL< 
reason,  and  to  mlvancement  by  every  possible  means  in  the  knowU 
etige  of  the  truth  according  to  the  method  which  ho  had  pr 
flcribed.  At  one  of  the  meetings  Cardinal  de  B^ruUe  was 
by  a  i-emark  of  Descartes's  that  the  true  art  of  memory  wn 
be  gained  by  technical  devices,  but  by  a  philosophical  a])preciatioi] 
of  things.  He  was  thereby  prompted  to  urge  upon  him  u  plan  of 
life  in  almost  exact  accord  with  his  con\iction. 

His  associations  in  Paris,  with  their  distractions  not  beinf 

favorable  to  the  close  attention  which  he  seir  *  *   '      

qualify  himself  for  the  execution  of  his  purp" 

mined  to  retire  to  some  place  where  he  could  be  alone  and  coul<i 

pursue  his  studies  untrammeled.     He  went  to  Holland,  wherv  \\i 

found  variety  and  ct»ngenial  retreats  during  the  perio<I  from   \^% 

to  K*49  in  thirteen  different  places,  and  where  ! 

vised  most  of  his  works.    In  the  choice  of  t:.  .  h^ 

senms  to  have  been  influenced,  according  to  Mr.  ^  tL| 

two  considerations  of  the  neighborhood  of 

and  the  amenities  of  the  situation.     Heap;  -    .  -..      .- 

a  decidedly  religious  inclination.    He  found  Franeker.  the  seat  it 

1'  ■  y,  very  agrf^eable,  bt 

f  ml;  mass,  and  gave  1*. 

cises  ua  which  his  attention  was  apparently  mo9t  fixod  ilaring  ihi 
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it  nine  months  of  his  residence.  He  wrote  from  Amsterdam 
Balzac,  who  had  expostulated  with  him  for  having  withdrawn 
imsclf  from  the  world:  "In  this  groat  city  where  I  am, there 
being  no  one  except  myself  who  is  not  in  trade,  every  one  is  so 
intent  on  his  speculations  that  I  might  stay  here  all  my  life 
without  being  seen  by  any  one.  I  walk  out  every  day  amid  the 
confusion  of  a  great  people  with  as  much  freedom  and  peace  aa 
you  could  ha\'o  in  your  garden  walks,  and  I  pay  no  more  attention 
lo  the  men  who  pass  before  my  eyes  than  you  would  to  the  trees 
^Ki  your  woods  and  the  animals  feeding  there.  Even  the  noise 
^^Boy  make  works  no  more  interruption  to  my  thoughts  than  would 
^^■ic  rumbling  of  a  brook."  He  resumed  his  studies  in  dioptrics, 
^Hlbservations  on  parhelia  gave  the  origin  to  his  treatise  on 
^Keteors.  He  entered  with  great  ardor  upon  the  study  of  medi- 
cine and  anatomy,  and  visited  the  butchers'  shops  every  day  to 
■witness  the  slaughter  of  animals,  of  which  he  brought  parts 
home  to  his  rooms  to  be  dissected  at  his  leisure.  His  corre- 
spondence  with  Pfere  Mersenne  abounded  in  mathematical  prob- 
ms  which  the  two  exchanged  with  each  other.  He  studied 
tronomy  and  composed  his  Trait*?  du  Monde,  in  which  he  avowed 
the  doctrine  of  the  motion  of  the  earth.  On  learning,  however, 
of  the  condemnation  of  Galileo,  he  suppressed  this  hook,  saying, 
in  a  letter  to  Pi^re  Mersenne :  "  All  the  things  I  have  explained,  al- 
though I  believe  them  to  be  supported  by  very  certain  and  very  ' 
ivident  demonstrations,  I  would  not  for  the  world  maintain 
inst  the  authority  of  the  Church. . .  -  My  desire  to  live  in  quiet 
,d  continue  the  retired  life  I  have  begun  makes  me  more  cou- 
nt to  see  myself  delivered  from  the  fear  of  having  gained  more 
\vxe  than  I  wished  for  by  my  writing,  than  sorry  for  having 
Bt  the  time  and  trouble  that  I  have  taken  in  composing  it," 
Descartes  made  three  visits  to  France  during  his  residence  in 
Holland.  The  first  was  in  1044,  to  settle  family  affairs  after  the 
ath  of  his  father  in  IG40 ;  the  second  was  signalized  by  an  award 
him  of  a  pension  secured  by  Cardinal  Maznrin  of  three  thou* 
,nd  francs,  in  consideration  of  the  advantages  which  his  investl- 
.tious  had  conferred  upon  mankind,  and  to  aid  him  in  continu- 
I  them;  the  third  visit  ended  in  disajipointmeut,  for  the  sub- 
antial  results  anticipated  from  it  were  nullified  by  the  breaking 
it  of  the  civil  war  of  the  Fronde.  During  the  second  of  these 
its  he  is  said  to  have  met  Pascal,  and  suggested  to  him  the 
lought  of  experimenting  on  the  weight  of  the  air.  A  visit  was 
to  England  for  the  investigation  of  magnetic  phenomena, 
in  1034  Descartes  took  an  excursion  into  Denmark. 
A  controversy  in  IG 38  with  Fermat  concerning  that  author's 
ok  on  Maxima  and  Minima,  and  on  tangents,  engaged  the 
lends  of  both  parties,  and  resulted  in  a  friendship  between  the 
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chiefs.    Descartes  had  other  disctisaioiua — with  Petit  on  diupt 
Morin  on  light,  Beaa^rand  on  geostaiics,  Roberval  on  ihe^ 

'  described  by  a  nail  on  the  outside  of  a  wheel  in  nioti4>n.  and  ' 
Votjt.  Professor  of  Theology  at  Utrecht,    The  1;. 
which  wa,s  brought  on  by  Voet's  criticisms  of  the  ^ 
ancu»  of  Descarte3's  disciple,  Regius,  resulted  in   i 
aummoned  before  the  ma^- 

ligion  aud  slander.    He  tc;.,,^.-   —    :...    -     „.  ,  ,..    . 
claiming  the  protection  of  the  French  ambassador  and  iho  Princ 
of  Orange.     An  order  forbidding  all  mention  of  the  name  of  I 
tesianism  at  the  University  of  Leydeu  was  likewise  annul 
direction  of  the  Prince  of  Orange. 

Queen  Christina  of  Sweden,  interested  in  her  Wii 
she  was  not  yet  twenty  years  old,  in  matters  of  lit- 
philosophy,  having  heard  of  the  great  fame  of  Descartes,  conceive 
a  desire  to  become  acquainted  with  him.  He  was  draMrn  into 
correspondence  with  her  through  Chanut,the  French  nmbiiBgadc 
to  SwiMlen,  to  whom  he  sent  a  dissertation  on  Love,  which  was 
intended  for  her.  He  followed  this  with  an  essay  on  tlio  Chief 
Good,  addressed  directly  to  the  queen.  Finally,  ftlje  invited  Des- 
cartes to  go  to  Sweden  aud  give  her  lessons  in  pi  y.    Des* 

cartes  acceded  to  the  roijuetit  after  consid^^rable  ;.  - ;uii.    H4 

reached  Stockholm  in  October,  1649.    Tlie  queen  was  very  exaci 
ing  in  her  demands  on  the  philosopher,  and  r 

other  things,  that  ho  attend   upon  her  every  m ^    ,- 

o'clock.    The  hardship  of  this  duty,  which  did  riolenc©  to 

,  life-long  habit  of  lingering  in  bo*l,  with  other  i'      ' 
life  at  the  Swedish  capital,  combined   with  th* 
winter  climate,  were  too  much  for  Descartes,  and  entailed  opon 
him  a  pneumonia,  from  which  lie  died. 

The  written  works  of  Descartes  wore  collected  and  pabli9hed_ 
in  Latin  in  1670-'83.    A  selection  from  them  was  ]'  i  ii 

Paris  in  1843,  and  a  collection  of  his  moral  and  phni>.-w<putca 

works  in  1855.  

The  earliest  work  was  the  Discourse  on  the  Method  of  Roi 
ing  Well  and  Seeking  the  Truth  in  Science,  which,  beside*^ 
expoBition  of  general  principk'S,  according  to  the  d<>s*cription 
the  title,  contains  treatises  on  Dioptrics,  V 

the  general  scope  of  which  is  indicated  b}   -... 

tral  propositions  of  the  whole  Discourse,  according  to  Prof.  Hus 

.b*y,  are;  " There  is  a  path  that  It^ids  to  tt 

1  one  who  follows  it  must  nt?eds  reach  the  gi> 
bo  great  or  small.    And  there  is  one  guiding  rule  by  which  a  man 

rmay  always  find  this  patb  :  ^  '         '  "        "  ' 

Che  has  found  it.     This  go  I- 
uo  propoi^itiou  but  those  the  truth  u{  which  i»  so  oloar  and 
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inct  that  they  can  not  be  doubted."    Descartes  attached  less] 
importance  to  the  geometrical  and   mathematical   methods  of 
rliich  he  was  the  inventor  than  to  his  moral  and  metaphysical 

Ipeculations.    But,  while  the  latter  have  been  sifted  and  riddled 
discussion,  and  have  suifered  under  the  revolutions  of  thought, 

the  mathematical  principles  he  established  and  the  methods  he 

introduced  remain.     In  geometry  he  gave  demonstrations  of  gen- 
■  eral  principles,  under  which  solutions  adapted  to  one  problem 

could  be  applied  to  all  like  it.  In  algebra,  for  the  old  clumsy 
lotation  and  nomenclature,  always  suggesting  material  relations, 
le  substituted  the  beautiful,  convenient  system,  purely  abstract, 

by  the  aid  of  which  that  branch  of  the  science  has  marched  to 

I  almost  universal  application  and  perfection.    And  in  the  applica-* 
lion  of  algebra  to  geometry,  he  introduced  the  method  of  abscissas 
ud  ordinates,  by  means  of  which  any  curve  and  any  condition 
of  form  can  be  computed  by  a  process  as  beautiful  as  it  is  direct. 
I  The  Meditations  on  the  First  Philosophy,  which  appeared  in 

manuscript  in  1G40,  consists  of  six  parts,  in  the  first  of  which  the 
|iuthor  expounds  his  philosophy  of  doubt;  in  the  second,  he 
■eaches  the  certainty  of  his  own  being,  through  the  use  of  hia 
imous  maxim,  cogih,  ergo  s^um  (I  think,  therefore  I  am) ;  in  the 
fiird,  he  deduces  an  argument  to  prove  the  existence  of  God  from 
the  idea  of  an  infinite  and  sovereignly  perfect  being ;  in  the  fourth, 
be  draws  a  distinction  between  speculative  reasoning,  for  which 
Ihe  light  of  nature  is  suflBcient,  and  doctrines  of  faith  and  the  con- 
duct of  life,  which  rest  on  another  foundation ;  in  the  fifth,  ho 
explains  the  corporeal  nature,  and  brings  forward  another  argu- . 
aent  for  the  existence  of  God;  and  in  the  sixth  he  treats  of  the 
Btinctions  between  intellect  and  imagination,  the  difference  yet 
atimate  connection  of  soul  and  body,  errors  of  the  senses  and  thdi 
aeans  of  avoiding  them,  and  the  reasons  upon  which  we  can  con- 
rtude  concerning  the  existence  of  material  things,  which  he,  how- 
ever, regarded  as  inferior  to  the  evidence  on  which  we  predicate 
khe  existence  of  God  and  the  soul.    The  book  in  this  form  wa« ' 
ibmitted  to  the  criticisms  of  a  number  of  distinguished  students, 
rhose  objections  were  printed  and  bcnind  with  the  main  treatise 
when  it  was  published  in  1041,  and  with  them  the  replies  of  the 
author,  considerably  swelling  the  bulk  of  the  volume. 

The  Principles  of  Philosophy,  1614,  contained  an  exposition  of 
ae  principles  of  knowledge  as  developed  in  the  Meditations;  an! 
explanation  of  the  primary  laws  of  nature,  thu  pro|>ertie8  of  mat- 
ter, space,  motion,  otc. ;  the  system  of  the  world,  the  sky,  and 
M.tlostial  bodies ;  and  a  treatise  on  the  Earth.    The  statement  of 
three  laws  of  nature,  the  seven  secondary  laws  of  impact 
rhich  are  pronounced  by  later  science  to  a  large  extent  incor- 
t),  and  the  famous  theory  of  Vortices,  by  which  Descartes  at- 
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8iR  WJtUAM  PA  WSOir  OiT  SVOLUTJOif. 
ilR  WILLIAM  DAWSON,  the  well- 
luio WQ    CanaJ  ion    geologist,    bus 
onght  out,  nodor  tho  auspicos  of  the 
oHgioQS  Tract  Society  of  London,  £ng- 
land,  a  work  entitled  Modern  Ideas  of 
(volution  afi  rclatdd  to  Revelation  and 
ciencc.     The  title  of  the  book,  vte  inu»t 
%y  at  tho  outset,  wema  to  us  a  little 
cnliar.     Any  idea  of  evolution  {m  the 
term  ia  now  understood)  nmst,  if  eon- 
Serod  at  all,  be  coneidered  in  relation 
science ;  but  how  to  consider  it  in 
DiatioD    to   revelation    is    not,   to   our 
kind,  easy   to  nnderstand.     IIow  are 
^•aa  of  evolution  to  he  brought  into 
reet  relation  "with  revelation  as  a  finb- 
antive  fact?     If  revelation   is  n  sub- 
stantive, self-evident  fact,  then  there  is 
no  nse  in  bringing  any  ideas  of  erolu- 
on  into  comparison  with  it.    The  Arab 
Jer  who  burned  the  library  at  Aleian- 
i  did  not  want  to  compare  any  of  the 
conUinod  tberein  with  the  Ko- 
fhvX  summnrily  said:  *'They  cither 
with  the  Koran  or  disagree  with 
they  agree  with  it,  they  are  sn- 
3aoas;  if  they  disagree  with  it,  thoy 
I  noxioQS:  in  either  caae  hnm  them.^^ 
like  manner,  no  one  who  reads  the 
iws  of  nature  in  the  blai'.e  of  an  all* 
Dffioient  revelation  will  want  any  other 
ght.     Ilad  Sir  William  spoken  in  the 
Lie  of  his  book  of  briogiug  ^Mdeas  of 
roIatioD**  into  relation  with  ^Ud^ag  of 
Bvelation,**  the  proposition  would  have 
;>peared  a  more  hopeful  one,  and  wonld 
Bvo  contained  a  certain   Rii^j^gestion  of 
or  play;  but  t^  bring  mere  "idofts" 
I  the  one  side  intf>  direct  contact  with 
be  most  absoluto  and  commanfiing  re- 
lity  on   the   other,    seems — well,  not 
aitd  the  right  thing  to  do.     Give  the 
^  ldeaj4   of    evolution  *'   a    chance  ;    let 
bore  be  something  to  "umpire." 

Sir  William  Dawson  ha^  written  this 
ok  for  A  select  circle  of  readers— a 


wide  one  possibly,  bnt  select  neverthe- 
less— readers  who  appreciate  such  a  de- 
scription of  Darwin  as  the  following: 
^*  Darwin,  as  be  sits  in  marble  on  tho 
staircase  of  the  British  Museum,  repre- 
sents a  noble  figure,  made  in  the  image 
of  God,  and  capable  of  grasping  men- 
tally the  heaven  above  as  well  as  tho 
earth  beneath.  As  he  appears  In  his 
recent  biofcraphy,  we  see  the  same  man 
paralyzed  by  a  q>iritua]  atrophy,  bimded 
and  shut  np  in  prison  and  chained  to 
the  mill  of  a  materialistic  philoMjphy 
where,  like  a  cuptivo  Samson,  he  ia 
doomed  to  grind  all  tliat  is  fair  and 
beautiful  in  nature  into  a  dry  and  form* 
loss  dust,"  It  is  needless  to  say  Uiat  a 
reader  at  all  aoouetomed  to  6oicnti6o 
method  would  wish  to  know  exactly 
what  is  meant  by  ability  to  "  grasp 
mentally  tho  heaven  above  as  well  as 
the  earth  beneath."  Darwin,  it  soema 
.to  be  admitted,  grasped  the  earth  be- 
neath :  in  order  to  grasp  the  heaven 
above — interpreting  tlie  words  in  a  nat- 
nral  sense— he  would  have  had  to  be  an 
astronomer  in  a^ldition  to  being  a  great 
biologist  and  naturalist.  The  writer, 
however,  does  not  use  the  words  in 
their  natural  sense  :  by  ihe  '*  heaven 
above"  he  means  some  anpernataral 
order  of  facts  ;  but  conld  he,  as  a  scien- 
tific man,  tell  us  of  any  one  who  to  his 
poaitive  knowledge  had  '*  graj^ed  tho 
heaven  above"  in  that  sense?  When 
Darwin  grasped  tho  earth  beneath  he 
could  tell  us  what  ho  grasped,  and  the 
world  is  vastly  the  richer  to-day  for  tho 
pofiitive  knowledge  imparled  by  him  in 
regard  to  terrestrial  facts.  But  could 
Sir  William  Dawson  himself  enrich  tho 
world  by  imparting  what  he  has  grasped 
of  "the  heaven  above"?  What  does 
bo  know  about  it  that  be  can  c^mimnni* 
cate  in  distinct  speech?  If  he  has  any 
such  information,  it  would  vnstly  stirpn-w 
in  interest  anything  he  can  tell  ns  about 
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the  Eozo5n  canad^nstt ;  bat  we  ventare 
to  eay  that,  in  cifiito  of  his  elar  npon 
Darvrin  for  nothariDg  grasped  this  kind 
of  knowledge,  he  does  not  himnelf  pos- 
sess one  particle  or  scialiUa  of  it  that  lie 
oouM  teooh  u  fact  to  any  human  being. 

Tbeo  wbat  are  we  to  aay  about  tUe 
ttcausatioQ  against  Darwin  of  grinding 
**  all  that  ia  fair  and  beautiful  in  natare 
into  a  dry  and  formless  dust  ^*  ?  All 
Utat  wo  can  say  of  it  is  that  it  Is  false, 
and,  01  oomiog  from  a  man  of  reoog- 
Bizod  scientiSo  position,  deplorable, 
■fature  to  Darwin  was  full  of  interest  to 
the  last ;  and  few  men  have  doue  more 
than  be  to  awaken  an  interest  in  and 
love  of  nature  in  others.  We  have  only 
to  read  bis  correspondence  with  the 
foremost  naturalists  of  the  time  to  see 
what  a  c<<nter  of  interest  bo  was  to 
tboiu,  nnd  what  &  living  tbin^  the  study 
of  nature  under  bis  guidance,  or  upon 
linea  indicated  by  him,  bad  become.  The 
fact  is  that  organic  nature  was  never  so 
interesting  a  subject  of  study  as  it  is 
today ;  and  few  will  deny  tlmt  this  is 
due,  in  large  measure,  to  the  intlucnoe 
of  Darwin— the  man  who  is  now  ac- 
cused of  tnming  **  all  that  is  fair  and 

utiful  in  nnttire  into  a  dry  and  form- 

I  dust."  Whon  people  who  claim  to 
**  grasp  tbo  beaven  above "  indulge  in 
such  unfounded  nnd  uncharitable  re- 
marks about  their  intelloctnal  superiors. 
one  ts  apt  to  wonder  whether  their  pre- 
benHiIe  powers  have  really  been  exercised 
to  the  best  advantage. 

That  8ir  "William  Dawson  did  not 
write  thi.q  book  for  a  scicDlific  public  ia 
evident  by  many  signs.  When  be  speaks 
of  Ptanding  near  to  the  '^  treacberous 
ninrgiu  ^*  of  the  evolution  philosopby 
and  rescning  a  few  grains  of  truth,  he 
writes — ih(*rf\  is  but  one  expression  for 
it — utter  Donscnse.  Imagine  for  one 
momfiil  a  scientist^  n  philosopher,  steal- 
ing cinjjerly  to  tbo  edge  of  a  system 
of  philosophy  and  putting  out  n  timor- 
ous hand  to  clutch  a  grain  of  truth, 
pliirlinir.  an  it  wore,  lu  u  vortex!  Im- 
'•gino    Uid   scientist,    tbo   pbUosopber, 


dreading  to  be  sucked  In,  and  q 
retreating  with   biji  rescued   gmitt 
flofer  footing !    Again,  when  b«  t«lU  na^ 
in  effect,  tbat  tbe  controversy  bclwvei 
Qaxley  and  Uarrison  supplies  "  an  cvl 
dence  of  the  need  of  a  divine  revdotic-Q, 
we  are  peraoaded  tbat  such  an  al 
anco  could  only  have  been  iutvudi 
very  shallow  minds.     Maro  Dved 
revelation,  we  ahonld  say,  if   Hi 
and  Huxley  agreed,  for  bow  aboaU  w< 
know  that  tbey  were  not  butb  in  «rrorl 
Wben  they  disagree,  there  is  at  &a«»4  a 
probability  tbat  ibe  errors  of  tbo  ona 
will  more  or   loss  cancel  those  of 
other,  and  tbat  some  re<iiduam  of  tmi 
will  be  left  behind.     It  is  hard  to  mm 
how  truth  oonld  be  establiabod  axoeirt 
by  conflict,  or  how  minds  could  devfllop 
except  tbrougb  contact    and    c^Uisicai 
with  other  minds.    Tbink  what  a  lot 
simpletons  we  sbould  become  If,  aa  oftei 
as  a  diference  of  opinion  arose,  instej 
of  being  left  to  weigh  tbe  argomtttits  on 
either  side,  we  were  at  once  to  bc&r  an 
authoritative  voice  deciding  tbo  whols 
question  1    It  will  greatly  plcaao  most  of 
tbe  readers  of  this  book  to  b«  told  thai, 
Darwin  took  a  very  "  unscientific  *^ 
sition  in  "enthroning  obance  or 
dent  or  necessity  as  Lord  and  Creator 
and  it  will  not  trouble  thom  in  the 
to  remember— if  they  do  remember—^ 
tbat,  on  the  immediatoly  precedlnfKpa||e, 
it  was   stated  that  ^'  DarwinV  natai 
turn  of  mind  and  bis  Mslentiflc  traSo 
wore  not  of  such  a  obaracter  as  to  li 
him  to  seek  for  oltimat«  M«»e*;  h»  «i 
content  with  a  mc<) 
witli  evolation  oon»-i>  ited 

at  a  method) ;  be  took  matter  and  tv 
as  be  found  them."  The  two«t*tviaee 
are  in  obvious  conflict,  and  Uio  ono  oo  tii 
earlier  prtgo  h  IJi'  Darwin 

did  nf>i  cnthroni  k  maUer 

and  force  nn  b«  f  • 

position  appears  •, 

bort  Spencer,  by  a  long  cutirsie  uf  n-AKu 
ing,  arrive**     "  *'  >     > 

Flrwt  CaosL  ai 

scuuod  as  mu^lk  «(»Utv/u;  ^li*^  lU 
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ny  troableeome  logioal  process.  Nobody 

this  world,  except  perhaps  aomo  bq- 

ersiiliou!*  gambler,  ever  **  euthroneil '* 

•banco,  And  oven   be  U  ituposcd   apoa 

by  worJji. 

Odo  id  compelled  to  ask  the  qaestion 
rbetber  tbo  author  is  ua  ioupt  at  philu- 
uphioal  roaBoaiog  as  his  book  iodi- 
itei4,  or  wbethor  he  has  simply  put 
Bide  his  philosophy  in  order  that  he 
nay  BOt  affright  the  babes  to  whom  it 
\  his  evident  parposo  to  luiuiHter.  lie 
ells  us  that  it  is  *'  a  striking  inversion  of 
rdinory  probabilities'^  to  suppose  that 
tie  onviroomeut  can  iufiuence  the  do- 
'▼elupmeutoforganiitms;  that  inanimate 
Dsiure  can  ^'rulot  determine,  and  ele- 
vate that  which  lives  aod  wills.'*  Dooe 
Dot  the  law  of  gravitation  rule  and  do- 
Brraine  in  a  very  groat  degree  nearly 
I  the  phenomena  of  human  life  ?  Doee 
Dt  diet  determine  the  quality  of  the 
klood,  and  the  quality  or  condition  of 
tie  blood  intlaence  thought?  la  not 
tSvilizatioo  largely  a  matter  of  climate 
nd  general  physical  conditional  The 
rorld  might  have  been  much  better 
ban  it  is,  we  are  told,  if  it  had  pleased 
)od  *^  to  produce  a  superior  race  of  be- 
Bgs.^*  This  is  Sir  William  Dawson's 
etUQi:  we  know  nothing  about  Bach 
;  all  wo  know  is  that  no  race 
"for  to  man  has  been  produced  ;  and 
I  are  disposed  to  conclude  that  man, 
I  he  is  and  has  been,  stoudfl  in  definite 
bIbUoq  to  the  condition  of  things  on  this 
ilaaet.  That  a  being  of  infinite  power, 
rho  might  have  done  better,  should  have 
been  content  with  doiug  worse,  is  an 
lea  which  we  prefer  to  leave  to  the 
Dntemplatiou  of  the  author.  Another 
aple  of  what  may  well  be  called 
aby  philosophy  is  where,  speaking  of 
be  idea  that  there  may  be  among  the 
iTgans  of  the  body  a  certain  struggle 
|>r  existence  and  pre-eminence,  our  au- 
bor  declares  it  to  be  "revoUingiocora- 
|ion  Bcnse  and  hideous  to  right  feeling.^' 
That  hua  a  iituilent  of  science  to  do  with 
Uy  idea  put  forward  usacientitio  except 
bring  it,  if  pottible,  to  the  teat  of 


facts  ?  To  ns  it  is  no  more  '*  revolting  " 
or  '^hideous*'  that  there  should  he  a 
struggle  for  existence  going  on  between 
the  di3:'erent  cells  of  our  body  than  that 
the  movement  of  the  earth  in  its  orbit 
shoald  bo  the  resultant  of  two  antago- 
nistic forces,  or  that  our  social  system 
shoold  be  the  resalt  of  the  competing 
activities  of  its  Individual  membera. 
'*0n  this  view,"  sajs  our  anthor,  "the  i 
mechanism  of  an  animal  ceases  even  to 
be  a  machine,  and  becomes  a  mere  mass 
of  contlioting  part^  tlirowo  together  at 
random,  and  depending  for  ita  contiuQcd 
existence  on  a  chance  balance  of  exter- 
nal forces."  Does  the  eolar  system 
ceaae  to  be  a  machine  because  it  is  con- 
trolled by  the  rival  laws  of  gravitation 
and  inertia— becaujie  the  planets  are 
acted  upon  at  once  by  a  ceotripctal  und 
centrifugal  force  ?  Doca  the  social 
organism  cease  to  be  a  machine  because 
its  balance  is  maintained  by  the  self- 
seeking  and  mutnully-limiting  activitiea 
of  its  members  ?  To  talk  of  *^  a  chanco 
balance  of  external  forces  ^^  ia  irrelevant 
and  meaningless.  What  we  know  is  that 
there  u  a  balance,  that  it  has  endurod 
long  enough  for  the  dcrclopmcni  of  aa  ] 
infinite  number  of  organic  forms  ia 
adaptation  to  it,  and  that  there  is  no 
apparent  reason  why  it  should  not  con- 
tinue. That  is  all  any  one  who  is  de- 
termined not  to  transcend  the  fnots  can 
say.  We  have  not  space  to  examine 
the  more  detailed  reoaonings  of  the  au- 
thor of  this  book  ;  but  iU  general  phil- 
osophic tone  may  be  correctly  judged 
from  what  precedes.  It  is  not  a  book 
that  will  enhance  the  reputation  of  the 
Canadian  scientist. 


Tffg  AMWntCAy  ASSOCTSTTOK 
Tdk  meeting  of  the  American  Aseo-  ! 
ciation  just  held  at  Indianapolis  may  ba  I 
regarded  as  one  of  the  best  of  recent 
years.  The  attendance  was  up  to  a 
go«Kl  average  in  nural>crs  and  ombraccd 
n  good  many  distinguiahed  namc«,  iHith 
miiong  the  older  and  newer  geacrationa 
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of  worVew.  Ample  ncoomniodfttirtns 
werv;  proridod  in  tbe  new  Stato-llonse, 
where  oil  tbe  meetings  coold  l>e  held 
undfif  a  smgle  roof.  The  citizens  of 
ludianapolia,  who  as  a  oomnitmitx  nre 
ht]s>  in  turning  tbe  aohieved  rt.'»nlt8  of 
»cieDC^  to  protit,  wore  enthusiAStic  in 
welcome  aiid  Uinilnednes. 

The  more  noteworthy  papers,  includ- 
ing the  otEciial  addr&8»efs  vt^H  befitted 
the  name  of  the  bo<ly,  and  were  true  to 
its  declared  porpOBOo  of  [iromotiug  io- 
Brcoiii'Be  between  students  and  eucour- 
^ng  more  active  and  more  systematic 
research;  and  a  eonaiderahle  proportion 
pf  them  were  at  the  same  time  happily 
Supted  to  the  average  intelligence  of  a 
"pablic  aadienco  and  in  the  direction  of 
popular  questionings. 

Retiring  President  Mendenhnll  trent- 
cd  in  UI3  address  of  the  relations  tLat 
exist  and  shoald  exist  between  scien- 
5c  students  and  the  public.  While  he 
onght  to  determine  how  fur  mt-n  of 
Bcienc©  are  responsible  for  any  Iflok  of 
cordiality  that  may  oiist,  he  domon- 
Rtrated  to  business  men,  by  means  of  n 
very  hai>py  illustration,  that  they  are 
enjoying  direct  iKjnefits  from  the  results 
of  iilwrriu't  research  to  a  far  greater  ex- 
tent than  ihoy  realize  or  irnoirine.  His 
remarks,  on  both  sides  of  this  subject,  de- 
aeri'e  particular  attention.  Vice-Presi- 
dent Branner,  considering  the  rolfttiona 
of  State  and  National  Goologitvil  Sar- 
veys,  endeavored  to  sketcli  a  plan  of 
combined  action,  nnder  wiiich  the  party 
of  either  side  could  do  the  work  proper 
for  it  without  encroaching  upon  the 
ficM  of  the  other,  and  room  be  left 
for  Individual  research.  Vice-President 
Dodjro,  in  the  Economic  and  Statistical 
Section,  set  f<>rth  in  a  pleasant  li|jr!»t  »lie 
Bilraatages  enjoyed  by  tlio  ppodnring 
fila^wea  in  the  United  States  in  relation 
to  the  standarii  of  living.  In  relatimr  the 
present  condition  of  knowledge  respect- 
ing t!ie  varialdo  stars.  Prof.  Chandler 
hiul  a  sul)jct>t  That  involv.  -  li  of 

the  Itlghost  order,  of  wbi'  -litM 

timo  orer^  one  desires  to  bo  mfonncd* 


Id  a  1arg«  nnmber  of  tfao  tecckwal  pA- 
pers,  too,  the  sober  dignitj  of  tli*  sci- 
entific method  was  combined  with  ftdftp- 
taiion  to  the  taiites  of  heorera  of  a  prac- 
tical turn. 

■  ••ntmde  <'t  ind 

<xiii  irr    to    !i  to 

grow  around  the  Assr»ctaTton.  The  mMt- 
ings  of  Uie  Society  for  the  Prumntloo  of 
AgricoJturc  were  lively  and  practical; 
those  of  the  Geologirnl    S  .vr«t» 

more  technical  in  tone.  uiH 

logical  Club  insisted  00  t  ion 

and  t-nlargement  of  the  stu*  j  -i-ta. 

An  Ornithologiral  Society  yrtA  formed, 
and  went  at  ouce  to  talking  abont  Urda. 
Tlie  Botanical  Club  hild  ita  eighth  an- 
nual meeting.  Prof.  Britton,  under  in- 
structions from  tl»e  Toronto  merling, 
gave  an  account  of  the  pre^'Ut  Bta1«  of 
systciimtic  botany  in  North  America. 
A  National  Chauiical  Society  wu  pro> 
jected. 

The  fact  that  this  waa  the  fiftieth 
meeting  of  tbe 
seem  to  have  rci . 

further  titan  a  mention  in  Prof.  Men* 
denhalVs  address.  Tlie  fact  thai  lliit 
A*iaociation  has  maintain«rl  iu  vigor  and 
has  prospered  dnrlng  half  ■  ct-ntnry  b 
evideDC43  that  it  has  had  a  pUee  of  use* 
fulness  and  has  filled  it  Tbe  questioQ 
now  ari»e«  whether,  if  it  would  mwt  tiia 
demands  of  th«  future  aa  ancc€«ifDl[y  m 
it  has  met  those  of  tJie  paat,  it  will  Bot 
have  to  adapt  itself  anew  to  th«  rhanffvd 
condiiinns  «'  itry 

and  to  the  j  :  for 

scientific   knowlcdg»},   which   ore   'Wj  1 
dlflcront   now   fro'n    ah-it    tho*    w*.r« 
when  it  began. 

Tbo  door*»  of 
thrown  open  to  i 
cioties,  who  ■ 
with  full  pri 
provision  was  maOe  1' 

next  meeting  repteaou;. 

entifie  fcociellea  of  M<xiH*<>  and  C<*nirtl 
and   8onih   AtnvricA.      Tl 
oftIccr»  w«»  cliotcxi   foe 
J«ar: 
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/V«>»*/rt»/.— Albert  B,  Prwcott,  Ann  Ap- 
or,  Miob. 

Vicc-PfendsnU. — A,  Mjith«matieft  and  A»- 
Bjr— E.  W.  HjJo,  Cimj'mu»ti,  O.  B, 
»— F.  E.  Ni[.lier,  St.  Loui».  C,  Cheni- 
>B.  C.  Kedzio,  Agricultural  CoUogo, 
llchigttn.  D,  MecUaniciil  Soicnoo  and  En^- 
^HQj; — Tbomw  Qre/i  Tcrro  Uaulu.  E, 
-x>1itgy  and  Ucoi^raphjr — J.  J.  SUivcmton, 
Ucw  Yurk.  F,  Bioloj^— J.  M.  Coulter,  Cniw- 
brdftvUlo,  Ind-  H,  Anlhropolojfy — Joseph 
trow,  Miuiifton,  WU.  If  Economic  Scicuce 
And  SULltttics  — Kdmond  J.  Jaowai,  Phila- 
dolphla. 

I^rmaMiU  Sw^ry.  —  F.   W.    Pumam, 
Duo  bridge,  Mass. 

Gmtral   SecnPirtf.—BATVcy    W.    WUoy, 
fwhlnfrtoD,  D.  C. 

Saerdnnj  of  t\^  Council.— A.  W.  Butler, 
BroolcTillo,  Ind. 

Avd4t9rt*  —  licnrj     Wheatland,     Salem, 
$m, ;  Tbomu  U«0ban,  Gonuautoim,  To. 
TWanrvr.— WUlUm  LIII7,  MBUoh  Cbuaki 

Tlie  meeting  for  1891  will  bo  held  in 
Washington,  D.  0. 


LITERARY  NOTICES. 

ToB  EvoLtmoji  or  Six.  By  Patrick  Grn- 
DM  and  J.  AiiTBDa  Thomson.  The  Con- 
temporary SiMence  Scries.  New  York: 
Scribner  &  WelCord.  Pp.  322.  Price, 
11.20. 

Tsi  purpose  of  the  Oontcmponiry  Svl- 
aao0  Series  is  to  bring  witliiu  general  reach 
of  the  EngliEih-speaking  public  the  best  thai 
{a  kuovm  in  all  dcpartroeats  of  mudcm  9cl- 
ntiBc  research.     Frank   inve^ttigaiion.4  and 
'  preflcntatioDfi  arc  promised,  id  particu- 
lar, of  all  the  questtontf  of  modem  life — the 
TariouA  social  and  poUtico*ecouomical  prob- 
I  of  l<>-day,  the  mo^t  recent  researches  in 
!  knowledge  of  man,  the  post  and  present 
iperienoej  of  the  race,  and  the  nature  of 
CDTlronmeot.     Tbe  first  T>nok  Iiwued  In 
hto  series  oorera  a  field  in  which  lie  eiorae  of 
'  llio  most  difficult  as  well  as  moat  generally  in- 
iercfltin^  of  biological  questions.     The  £>ut»- 
Ifl,  ihorffore,  an  attmetivp  one  l>ot.li  to 
D«4  bioIo<;^^l«   and   to  persons   without 
klninc,  and  the  wantf  of  both  tho»« 
P  readers  have  had  consideration  In 
be  mwto  of  treating  tbe  subject  which  the 
uthora  have  pursued.     Tbey  anderlaka  to 
re  an  outline  of  tfac  Tarioos  kindd  of  re* 


productiTG  prooeues  that  oecur  In  the  animal 
kingdom,  and  to  point  out  an  interpretation 
of  the«e  processes  in  tbe  elctucntal  facu  of 
biology.     They  bare  decided  opinions  on  Uie 
important  biological  questioDB  now   in  Uis- 
puie,  which  are   not  always   the  onc0  gco-  J 
orally   accepted,  and  eapeclatly  oa  regard!  * 
the    factors  of   organic   evoluiioa.       Bcuce 
they  arc  continually  joining  ifisue  with  this 
or  that  evolutionist  or  physiologist,  agnHyi 
tog   only  in  part  with  any  one.      Darwin*i 
theory   of    sexual    selection   cornea   up   for 
criticism  at  tbe  rcry  outset,  and  both  lliia 
and  Wallace^a  ricws  on  natural  dclectiou  an) 
rated  as  accounting  for  the  acquireracDt  of 
secondary  sexual   characters  only   lu   part. 
The  authors  offer,  as  a  broader  and  mort  J 
fundamental   explanation   of  tbe  origin  of  1 
sexual  differences,  thut  katabolic,  or  destruc- 
tive, changes  In  living  matter  prevail  iu  the 
male,  while  anabolic,  or  constructive,  ootioa  i 
charadoriies  the  female.     This  idea  as  to  ' 
the  eascntinl  dlCference  between  Ihe  «exea  is 
tbe  key  to  tbe  whole  theory  of  mix  relations 
held   by  the   authors.     Thus,  In    regard   to 
what  determines  sex  iu  the  embryo,  conoeiiv* 
lug  which  over  five  hundred  theories  havffi 
been  set  forth,  they  say  that  anabolic,  or 
favorable,   conditions    of    the   environment 
tend  to  cnujie   the  production   of   femaleS|  | 
while  katabfdic,  or  eevere,  surroundings  fa- 
vor tbe  appearance  of  males.     A  consider- 
able division  of  the  volume  is  devoted  to  &  j 
description  of  the  organs,  tissues,  and  oeUsI 
concerned  in  reproduction,  in  the  course  of 
which  an  account  is  given  of  the  phenomena 
of  hermaphroditism.     In  eoncludinp  lhi»  seo- 
cion  the  theory  of  sex  already  alluded  to  Is 
fully  set  forth.     The  various  modes  of  re- 
production which  obtain  in  the  animal  king- 
dom are  then  described,  including  parthono- 
genesis,  which  leads  to  a  discussion  of  tho 
altemntlon  of  onc-«exed  and  two-sexcd  gen- 
eration.^.     The  theory  of  reproduction  which 
tbe  auihorfl  advance  Is  that  there  is  a  con- 
tinual see-saw  between  anaboliam  and  knta- 
holism,  nutrition  and  i-e  prod  action.     Growth 
of  cell  and  of  organism  alike  has  a  limit 
which,  as  slated  by  Spencer,  depends  on  the 
tendency  of  increase  of  mass  to  outrun  in- 
crease of  surface.     Wh^n  anabolism  tlin^au 
ens  to  pass  this  limit,  katabolifmi  acts  and 
restores  tbo  preponderance  of  surface.     Be- 
produotion  Is  continually  going  on  in  organic 
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tifttare,  bccauM  on  the  whoto  the  katAltolic 
conditions  o{  the  environmcat  prcpondcraXo 
fiTrr  the  anabolic  In  conclusion,  certAin  psy- 
chological &Dd  sociological  oapectA  of  sex  re- 
Utioud  are  discusAed,  namel^f  the  occurrence 
of  the  lore  of  mates  and  of  off^riag  among 
animata,  the  intoUecttial  and  emotional  dif- 
ferenco^  between  the  wjxee,  and  the  ronous 
proposals  for  checking  increase  of  popula- 
tion. Tbe  sutboni  ej^prcss  strong  arcreion, 
lta?ed  OQ  biological  groundi,  to  the  recent 
attempts  of  soino  vomen  to  mold  their  eex 
into  the  fashion  of  metu  They  hold  tbat 
the  difference  between  the  mental  capabili- 
ties of  women  and  oieo  U  highly  beneficial 
to  the  race,  and  ia  hence  to  be  fostered  and 
not  obliterated.  Each  chapter  of  tbe  work 
b  foUuwed  by  a  summary  of  it«  main  pointa, 
and  a  list  of  books  bearing  upon  the  special 
topic  under  treatment.  The  authors  have 
di»Kni«sed  the  recently  published  Tiew§  of 
Prof  Weisraaii  on  Heredity,  and  hare  talteu 
account  also  of  Wallace's  latest  critidBnis 
on  Darwinism.  They  exprws  regret  that 
limita  of  apace  hare  made  ic  !mpoR*ibte  to 
girc  tbe  botanical  aide  of  their  eubjeci  Ita 
proportionate  aharo  of  attention,  but  they 
have  hiisertcd  illufltrationa  of  the  essential 
fftciP,  which  they  deem  puificient  to  show 
the  parallelism  of  the  reproductire  proocMcs 
througliotit  nature.  A  defect  of  the  book  is 
in  tt*  language;,  which  is  frequently  to  io- 
Tolred  a«  to  bo  obscure,  and  \»  Ptill  oftener 
awkward.  The  volume  is  illustrated  and  bae 
an  index. 

Tnr  MET*i.i,rBOT  or  Stiel.  Uy  TTi:>RT  Ma- 
ftioM  Howe.  Vol.  I.  New  York  :  Tbr 
Scientific  Publishing  Company,  Pp.  880, 
quarto.     PHc^,  JllO. 

Ih  this  work  mctallurgi«!tfl  are  proridcd 
with  an  account  of  the  mopit  important  of 
merallurjirii'al  itiduKtrles  on  a  ocale  which  Is 
eolJom  ventured  upon,  Ita  ptirpofc  ia  lo 
describe  the  present  practice  of  steel-mak- 
ing in  America  without  attempting  lo  give 
the  Itiatot-y  of  the  tnihisli-y.  tlence  the  au- 
thor s;iy«:  *' In  di'ltrribing  oM  experirorrilM 
and  abandoned  prftce**c«.  I  hare  not  aimed 
to  jprc  matter  of  hUtorIc  lntfr(*«t,  but  rather 
that  whieh  mljht  bft  uaofni,  whcfhrr  In  rfr- 
torring  (vth<<n  f n"»m  r**p*w'ittg  > 
or  hrfM'K>SM  eiiw'rimtnit*,  or  in  gf 
ahould  processes  onee  anaucoeaaful  bcoocno  I 


oommereially  poMlbte  thrt>n|i;h  cftiUgBJt  i 
ditioDs."     Most  of  tbe  fimt  half  of  tSifa  toLl 
ume  IB  dcTOted  to  the  eharacton  nf  ifi(f«^ 
em  steels,  produced  by  admixtures  of  carhnn,g 
silicon,  manganese,  and  other  B»eUlD«  > 
non.metallic  elements.    In   conaldrrii^ 
effect  of  cartwQ  on  iron,  tbe  author  | 
both  tbe  chemical  and  i:^  .1  i 

dene*  which  goc*  to  Av  t»4 

conditions  of  combinaliou 
Iron.  In  one  of  the  corlf  >' 
oesses  of  hanlt-nlng,  tt- 
ing  are  described,  and  tl' 
in  the  metal  by  these  operations  arv 
plained.  The  ab«orption  of  ga>ef  ^sf  In 
and  their  escape  from  the  metal,  a&il 
rariouB  means  taken  to  prevent  the  con** 
quent  forming  of  bl»w-bolc«  and  pipea,  fon 
a  diTision  of  the  aubjret  that  receive 
discuttfion.  The  author  ixmsidcrv  sel 
varieties  of  stucturc  i^howQ  by  the 
scope,  and  the  changrs  of  eryslall!* 
etc.,  produced  by  vsrious  trvaimrata  { 
mctaL  The  opemtions  included  undfl 
working  and  hot  working  are  then  dcMribei^ 
after  which  the  making  of  HtccI  (a  taken  up. 
A  great  many  varieties  of  the  direct  ptoeam^ 
several  charcoal-hearth  proceiaea,  and  tbe 
cmrible  pruccas  an*  deserihad  and  tbalr  re- 
sults are  e'tmparfd.  Tl  -  hafitar  1ft 
a  description  nf  fhr  np^  the  B«ia» 
mer  prr*ocs<.  '  mocfi&c^ 
Uons.  Tlie  ri  rhaahavn 
publtubed  in  snppbmcnti  Xa  The  BngbiMr 
ing  and  Vlnlng  Journal  within  the 
ycAnt,  (luring  which  time 
been  attnim-d  In  §ome  deportmrnu  i 
■tibjcct.  Some  of  the**.* — namely. 
gan/Tie  «itK)  and  other  special  stcrU„oo  and* 
rust    c^mtirir",  nnrl  cm  Wd-<iortirfihMf— -a 


Jie  pa«tt««^ 
smu  nf  cb^l 


added  i- 

metallui . 

crally  girm  the    i 

the  omoimt  of  laN* 

rather  than  the  expen«v  Indi 

for  tlie  rr«.*oos  that  the  fnnr 

than  the  latter,  athi  mar*m.i 

Ing  to  tell  a  hat  t 

M^f  than  what  i»  '' 

tlon.     1 1 

'*Ticc?  r 


lot»  any  «p«cia]  topic  otora  tn  dffiatU 
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to  hifl  uee  of  materi&l  aUsAdy  pub- 
tho  ftuthor  sajs:  *'Such  a  work  u 
hifl  eon  not,  of  coune,  be  carried  out  with- 
iil    much    compilation ;    but    by   far    tbo 
greater  part  of  the  labor  baa  bcco  expended 
In  the  oi*);^nftl  work  of  ilificiistnng  the  data 
hufl  compikHJ,  and  is  acquiring  wholly  new 
data,  whether  by  experimental  research  or 
in  prolonged  examinatioQ  of  the  proeesnea 
described.     For  instance,  there  are  about 
two  hundred  tables  in  tbia  volume  ;  of  tboae, 
all   hut  ahoul  twenty  (and   motit  of  those 
twenty  arc   very  Hmall)   are   either    wholly 
original  or  consist  mainly  or  wholly,  not  of 
matter  published  by  others,  but  of  numbera 
calculated  therefrom."    Aa  to  revearmg  trade 
aecreta,  his  rule  has  been  to  gire  all  the  in- 
formation about  preacnt  practice  that  scema 
[lineful  and  that  hu  ban  permltision  to  giro, 
vhilc  trying  to  conceal   the  identity  of  the 
wtablishmcnt  at  which  it  exists.    Thla  toI- 
ttmo  being  numbered  one,  Implies  another  or 
knore  to  follow  it,  but  no  announcement  of 
vucoecding  Tolomes  t:i  made  in  the  one  now 
imned. 
BZFOBT   irPOl*    n.NITBO  BtaTKS  GEOORAmiCAL 
ScBTEra  WgsT  or  tub  Ovk  Hcnorkptb 
Meripiati.  in  change  of  Captain  GnonoK 
M.  Whkelbr,     Vol.  F,  Geographical  Be- 
port.  Washington.  Pp.  780,  quarto,  with 
riates  and  Maps. 

Tbis  report  was  practically  completed  in 

Jane,  1S70,  but  the  officer  in   charge  waa 

presented,  by  a  prcaa  of  other  duties  and  by 

•ubscqucnt  prolonged  illnefta,  from   preaent- 

ing  It  for  publication  until   1887.     The  ac- 

riofl  of  eipeditiona  corcred   by  the   report 

wu  made  under  tbo  direction  of  the  Cliief 

of  Engineers,  Unite^l  States  Army,  in  18^9, 

and  in  successive  years  from   1^71  to  1879, 

nctuaire.     On  the  organization  of  the  Qco- 

gical  Survey  in  1879,  aurveya  by  the  War 

apartment  for  niilitary  and  industrial  pur 

oaej   were  discontinued.     The   rvsulta   ob- 

ained  in  these  expeditions  were  publtshetl 

eight  quarto  voliimw,  each  devoted  to  « 

!  lopic^  aft  astronomy,  geology,  etc.  T\ic 

at  Tolumd  gives  a  hrief  account  of  tho 

dUion  of  each  year,  with  a  summary  of 

"raralta.    In  1S71  a  party  explored  tho  Grand 

Coilon  of  the  Colorado  River  in  bonis,  from 

Damp  Mohave  to  Diamond  Creek.     An  itin- 

tniry  of  thi.*  trip  \a  pven,  to  which  is  pre- 

flxod  a  sketch  of  earlier  explorations  along 


'  lhi«  river,  Sorao  account  \a  given  of  the 
population,  industrlcM,  irrigalion,  and  laud 
clasAi6cation  in  the  re^ona  explored,  which 
include  parts  of  New  Mexico,  Arizona,  Coli- 
fomia,  Nevada,  Utah,  Colorado,  Idaho,  and 
Oregon.  In  several  appendixes  are  given 
descriptions  of  the  atloa  abcets  lABued  ta  % 
part  of  thcBc  rcporte,  an  account  of  tho 
methods  of  survey  employed,  notes  on  the 
•arvey  and  disposal  of  the  public  lands  of 
the  Tnited  Stated  (with  map),  and  consid- 
erations on  the  government  loud  and  marine 
surveys  of  foreign  uatious.  The  last  ap- 
pendix is  a  memoir  on  discoveries  and  ex- 
plorations on  the  Pacific  Coast  of  North 
America  and  in  the  interior  weat  of  the  Mis- 
■isBippi  from  1000  to  18B0.  In  the  Hrst 
part  of  the  memoir  the  explorations  between 
IfiO<)  and  1800  are  mentioned,  and  eleven 
curinun  old  maps  are  reproduced  which  show 
the  very  imperfect  Icnowlcdge  of  America 
that  existed  during  much  of  thie  period. 
This  is  followed  by  an  epitomo  of  the  me- 
moir by  Lieutenant  G.  K.  Warren,  made  in 
165S,  on  the  explorations  west  of  the  Mis- 
pissippi  from  I8(J0  to  18R7,  and  by  a  sketch 
of  the  explorations  and  surveys  from  18^7 
to  1880.  Tho  volume  contains  three  folded 
maps  and  thirty-eight  plates,  the  latter  in- 
cluding the  eleven  old  maps  already  men- 
tioned, snd  representing  also  typical  locali- 
ties, contours,  Indian  costumes,  etc,  in  tbo 
country  examined. 

PlTTKIOONOXT    A51>    ElPRI»SIO!».       Hy    Truf. 

Paolo  Makteoazza.  The  Contemporary 
Science  Seric«.  New  Vork :  Scrlbner  k 
Welford.     Pp.  827.     Price,  f  1.26. 

In  this  treatise  (he  luthor  takes  up  tlio 
study  of  expression  at  the  point  where  Dai^ 
win  left  It,  "and  modestly  claims  to  haT«| 
gone  a  Ptep  further.*'  Tliere  is  a  great  deal 
of  chalT  in  the  litcmture  of  the  fubject:  and 
the  Author,  who  is  one  of  its  most  accom- 
plinhod  students,  has  accordingly  had  the 
task  set  before  him  of  aeparatinjj  once  for 
oil  p<w(itivc  obecrvationa  from  the  number 
of  hud  gucBftes  and  injrenious  conjectures 
which  bnve  hitherto  encumbered  the  stndy. 
His  wiffh,  he  *avfl,  hae  been  **  to  render  to 
science  what  is  due  to  ficience,  snii  to  imagi- 
nation what  is  due  to  imasinotlon.*'  Be- 
sides new  facls,  the  reader  i»  invited  to  find 
in  his  work  facta  already  known,  but  inter- 
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ppcu?d  b7  new  ihcorica.  A  hisiorical  sketch 
of  paat  studies  and  treatisea  on  csprcseion 
is  given.  l>f  aucbon  of  the  old  ftchool^  La- 
▼ater  is  fouud  Co  have  oome  tho  nearest  to 
beini;  ecientifio.  The  reul  sdeoM  begftu 
with  Camper,  from  whom  the  famous  facial 
auglo  touk  itb  came.  Dut  the  great  auoto- 
titistA  and  phjelcisU  who  prt'cedwl  Darwin 
only  touched  one  side  of  tho  probtoui— «a- 
pri*§.j)ioii  In  \\A  relation  to  art  and  the  im- 
ihetic.  Darwin  traced  th«  general  lawi 
which  govern  expression  iu  tbe  wlu^le  anU 
mol  kingdom ;  sod  in  his  hook,  puhUfthcd 
only  in  1873,  ciiprcRsion,  in  bo  for  ui  it  la  a 
special  hrauch  of  comparative  biology,  aa- 
Bcrtcd  itaelf  as  a  new  Boionoe.  In  the  ecl- 
^«Doo  of  the  present  day  we  have,  on  one 
dc,  a  dtudy  of  the  human  countcuanco, 
trhictj  is  oaaociatod  with  anatomy  and  %n- 
thropology,  and,  for  \U  appljciitiuo,  with  all 
the  plastic  sdoDoes ;  and,  on  the  other  eido, 
a  !»tudy  of  expression,  and  of  expression  in 
relation  to  psychology,  to  conporatiTo  eth- 
nology, "  tho  applications  of  which  interest 
In  turn  painter,  sculptor,  and  actor."  The 
present  book  propates  "modestly  to  restore 
to  anthropology  and  to  psychology  what  be- 
longs to  either,  and  to  make  known  the  posi- 
tire  documents  which  we  posAcas  to-day  on 
the  human  countenanoc  and  on  oxprcasion.** 
Two  direno  and  important  functions  are  ac- 
corded to  physical  cxpreasion — it  may  re- 
place or  complete  language,  and  it  may  de- 
fend the  nerTo-oentcrs  and  other  parts  of 
the  body  against  dangers  of  different  kinds. 
Including  all  liTing  beings  in  a  general  tIcw, 
we  may,  according  to  the  author,  say  tliot 
the  expression  of  emotion  Augments  In  tz>- 
tenf  ity  and  rariety  as  the  animal  rises  to  a 
higher  scale  and  becomes  more  s^>ciabl«, 
Thoso  two  maxims  concerning  the  office  and 
tho  dnvelopraenl  of  expression,  which  wo  hare 
selected  from  the  obscrrstJoTw  in  the  cbsfv 
t«r  on  the  Language  of  Expression,  Indicate 
the  Iniportanoe  and  intereat  of  the  study. 
The  flm  part  of  the  treatise  is  derotcd  to 
tho  human  face,  its  several  features,  and  Ita 
eomprtrntire  morpht>lo$:y-,   ''  1    part 

to  the  expression  of  the  em  >  hrrb. 

IwMidcs  whal  are  usunlly  u. 
tlial  term,  are  included  the 
or  feeUngA,   ttie  rtpre<»sloQ   of  thought,  llie 
fWMtal   rxpreKfiions  uf  repose   and    setion, 
disquietude,  otc,  and  racial  and  pTofcational 


expression,  with  additional  chapUn 
raodcratova  and  ilit^turbcrs  of  eiprvackm, 
oriteria  for  the  determination  of  the  atm^ 
of  an  emotion  by  the  degree  of  cxprtHMieOr 
for  judging  the  moral  worth  of  a  pby«iog»| 
DODjy  and  the  intellectual  vaJtui  of  m  fioc, 
and  on  the  physiogDoniy  of  gestures  and  tho 
exptcsiiou  ol  clothes.  Whilo  the  sdeMMe 
is  predominant  in  ihp  ni**tho«!  of  th**  bookf. 
a  kind  of  litemryir 
indulged  in  whicli  - 

ffupplementary  to  the  solid  principlM  of  Uii 
bulk  of  tho  CexU 

Geolooicjii.   Srarr-  —  ^ 
hval    RxrouT 
»oa  18fc«.     r[. 

TUB   8tATB   GKOLiMillfT. 

rp.    042.     New    Bninswicb:    Irring 
tJ|>son,  Aaaislant  in  charge  of  the  OfBea* 

Thk  survey  waa  eontinned  thr.  n^*  ]gft9 
on  the  lines  planned  by  Dr.  <  hia 

death,  which  occurred  oo  the  '■-  .  .  .  . ,  tc»- 
her.  A  leading  object  in  the  work  Iiaa  been, 
as  heretofore,  to  derclop  and  make  pal>lic 
the  natural  products  and  rcsoureen  of  the 
State.  The  present  volume  beaf»  eviOeac^, 
continuing  and  additional  to  that  plrcn  in 
previous  volumes,  of  the  sucoeas  with  which 
this  object  has  been  mn.  The  geodnJc  tor- 
Tcy  wos   con'  -  >ar,  after 

having  been  !«outbcTly 

and  westerly  from  the  Unr-^HamtrivrioiK 
Kewlield— whieli  waa  rttachixl  in  lftA7.  In 
a  section  on  thu  archvna  rocka,  Mr.  Fnnki 
L.  Noflon  givea  a  historical  revlrw  of  what 
has  been  done  in  the  ArcliKan  tltghla&tb 
since  ISaC;  and  contlnn«a  vftb  a  nrponof 
the  field-wurk  of  the  year,  dvaorlptloBv  cf 
the  type  rocks  of  the  region  '   dis- 

tribution, tftudies  of  th<  acru  nf 

rot-ks,  and   »<p«-rl.fcl  iiotfs  on   * 
molybdrnite    found    tlicre.      I 
Water-Supply   and  Artesian  Wclla,  liy  Ur. 
0.  C  Vomieulo,   lttelnd»*  oeoounU  <4 
rooaaurcs  which  have  bvca  taken  to  aeevw 
watcr'SuppIy  to   aeTcnd   dtlas   and    tvwvi, 
and  nr>tMi  of  thn  ohAirt atUms  made  Ui  toHa^ 
ncArly  t .:  "  •*« 

of  the  -11 

are  ovci  tta  ondcr 

them  to  !,__  Ml*  brft«w_ 

that  (Sirpth  no  foatfl  li  ywA 
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DC.  Tfae  Reoond  Tolttme  of  ibe 
Heport  ifl  devoted  to  tbe  toinenilogy. 
botaii,r,  oud  roologj  of  the  State;  the  fiMC 
part  comprising  the  mineralogy  and  botany. 
Tbp  mineraU — for  which,  by  reastm  of  tbe 
great  iiumbor  of  species  and  vftrietics,  their 
rare  chemical  eomlinations,  and  their  won. 
dorful  crydtoUiue  d-tvelopineal,  the  localitiefi 
of  Now  Jerjstjy  are  famous — are  catalogued 
by  Mr.  Frederick  A.  Coutieid.  with  the  aid 
of  iho  b<Nil  collectiona.  The  Flora  of  the 
State  U  diridcd  bj  Dr.  N.  L.  BrittOD.  who 
famishes  the  catalogue,  into  a  northern  and 
ft  »outhem,  iho  dirision  between  which  is 
approximatelj  indicated  by  the  glacial  nio> 
rune.  A  minor  division  included  the  marine 
and  coast  ^roiip  of  plantti,  0pGcic8,  and  TaH&> 
ties  OBpeciolly  ctiaracti*riHtic  of  the  Bea- 
beochoa  and  salt  or  brackisb  tnorshce  and 
neadowe ;  and  a  fourtli  group  u  made  of 
ecJes  of  eA[>Gclnl  western  distnbutioc, 
tiich,  howcror,  bare  no  special  sigiiiScancc 
En  the  eoiifideration  of  the  origin  of  the  flora. 
In  all,  D,(H  1  flpccies  and  varieties  of  plants 
arc  catalogued. 

_WbckiJ9AIUiow-  :  Articles  and  Discuflalons  on 
the  I^nbor  Qne5t)on.  ChK-ago :  The 
Open  Court  Kublldhing  Company.  Fp. 
flOS.     Price,  $1. 

"Wbirlbakrow"  appears  to  be  both 
the  title  of  this  book  and  the  pen-name  of 
the  author.  The  volume  ia  made  up  of  arti- 
cles contrihiiied  to  The  Open  Court  over  this 
signature,  containing  also  two  by  Lyman  J. 
Gage,  written  in  controversy  with  "  Wheel- 
barrow "  over  The  Ethics  of  the  Board  of 
Trade.  The  artielen  arc  intended  to  present 
Toriotis  topics  of  the  labor  question  from  the 
standpoint  of  a  common  laborer,  which  wa« 
the  rtiilhor's  position  in  enrly  life.  Ifis  auto- 
biography preflied  to  the  volume  informs  us, 
however,  that  he  rose  from  the  oocnpation 
of  wheoh'ng  gmTcl  on  railways  tbrou;?b  the 
grades  of  country  school -teKcbor  and  brick- 
yard laborer  to  that  of  lawyer.  He  served 
in  the  army  during  the  war  with  Mexico  and 
the  civil  war,  «nd  attained  the  rank  of 
brif^ailicr-gcoeral,  and  wo  understand  that 
ho  is  General  M.  M.  Truinbull,  of  Chicago. 
Els  portrait  is  Inserted  as  a  fruntiapiece  to 
Ihe  book.  Tlic  tone  of  the  "  WTieelbnrrow  " 
ays  Is  against  the  revolutionary  pchcmos 
aome  who  call  themselves  workingmen« 
VOL.  xxxvn. — 01 


and  in  favor  of  a  manly  tudopendenoe  and  a 
generous  fraternity  on  the  part  of  laborers, 
in  their  relations  with  tbeir  employers  and 
with  each  othor.  On  tbe  moDcy  question  ho 
argues  for  a  huntlred  cents'  worth  of  silver 
in  the  silver  dollar;  he  opposes  Henry 
Oeorge'it  single-tax  Idea;  and  he  charges  the 
produce  brokers  with  "  making  bread  dear." 
The  volume  contains  abo  throe  essays  on 
The  Poets  of  Liberty  and  Labor,  namely, 
Gerald  Mossey,  Robert  Burns,  and  Thomas 
Hood.  The  articles  are  written  in  simple 
and  p!ctures<iue  language,  and  tho  views  they 
contain  arc  cofurced  by  many  anecdotes  and 
fables. 

EvoLtrriox  and  Di!!kasx.  By  J.  Bla^id 
SurtON.  The  Contemnorary  Pdenco  Se- 
ries. New  York:  Scribuer  &  Wclford. 
Pp.  285.     Prioe,  ^l.:i5. 

Tdb  aathor'it  purpose  iu  writing  this  book 
has  been  (0  indicate  that  there  is  a  natural 
history  of  diiicase  as  well  as  of  plants  and 
animals.  It  ia  difficult  to  define  disease 
when  our  remarks  are  rcslHctfd  to  tho 
human  family ;  and  it  becomes  obviously 
more  dinicult  when  we  attempt  it,  as  the  as- 
thor  has  done,  on  a  broad  soological  bosla. 
It  necessarily  follows,  he  assumes,  from  the 
relations  between  man  and  the  higher  ani- 
mals, *'  tlinl  there  should  be  a  smiilarity  In 
the  structural  atteratiouA  induced  by  diseased 
couditioiw  in  all  kinds  of  animali*.  allowing, 
of  course,  for  the  differences  in  envirtinment. 
This  we  know  (o  be  the  case,  and  it  is  clear 
that  as  there  has  been  a  gradual  evolution 
of  complex  from  simple  organi-ms,  it  neces- 
sarily foUowa  that  tho  principles  of  evota. 
tion  ought  to  apply  to  dit^cased  conditions  if 
they  hold  good  for  the  normal  or  healthy 
states  of  organisms ;  in  plain  words,  there 
has  been  an  evolution  of  disease  ftari  paatu 
witl)  evolution  of  animal  forms."  In  view 
of  the  tslk  of  physiological  typos  of  (UseaMd 
tissues,  the  author's  rariier  efforts  were  dU 
rectcd  to  searching  among  animald  for  the 
purpose  of  detecting  In  iheni  the  oecurreoee 
of  tissues  which  in  man  are  found  only 
under  abnormal  eonditionft.  Tlie  hypothesis 
proved  to  be  true  in  only  a  limited  sense ;  but, 
"at  the  same  time,  tho  truth  of  on  opinion 
held  by  nearly  all  thoughtful  physicians — 
that  disease  may  in  many  instances  be  r<v 
gnrded  as  exaggerated  function — was  ford- 


8go 


MONTH LF. 


bty  illiiatrat«d,  and  I  quickly  «iir  that  the 
miuiifedtatioD»  uf  diiicBisc  were  rpf^lttt«il  hy 
Uie  fluoe  lava  wltich  govern  physiological 
proooflMA  in  general,  and  that  tnaii;  conditiooi 
regarded  as  patbulogical  in  one  aoiual  ore 
natural  in  another."  ThiH  vii^w  U  caforcod 
in  the  raooGcalTo  chapters  of  the  hook*  in 
wUicb — according  to  the  authored  pUn  of 
trooUDcni  oA  sammonztyi  by  bun»clf — the 
effect!)  of  iDcrcased  use  and  dhiUHe  uf  parta 
are  coutddcred  in  connectiun  with  the  grad- 
ual change  ia  function  of  organs,  and  the 
part  played  by  tro&ffioissioa  of  the  eOecta 
of  iuorcascd  Ufic  and  difiu«e  in  producing 
Teattgiol  etructurcfl  ia  complex  orgonifinis. 
Tho  tendency  of  reatigiol  atructurca  to  bc- 
'  oome  diBcajied,  or  to  give  mo  to  comliUond 
I  diMdranlageoufi  to  the  individual,  id  disalt 
with.  The  transmiafiioo  of  acquired  charac- 
ters and  malforniationB  is  discusBod.  Causes 
of  diifeose  arii^lug  without  the  organifim,  and 
tho  relations  they  bear  tu  iuflatcniatiun  and 
fever,  are  given  a  chapter.  Tumors  are 
considered  in  connection  with  general  mor- 
bid processeA,  and  tlie  ticanty  knowledge  we 
[^p06«e9Bof  tliu  xoOlogioal  distribution  of  dis- 
Be  U  Bununorizcd.  The  illuatrations  uf  the 
principles  have  been  selected,  whenever  il 
was  practicable,  from  animals^  other  tlian 
man,  for  the  author  believes  that  man  has 
been  studied  too  exclusively. 

LoKOtfjiK?*  ScaooL  GiooAArHT  roR  North 
AsiBnicA.     Hy  Okorgc  G.  CnisHOLX  and 
C.    D.    LnETi.     New    York:    Longmans, 
(irt»en  &  Co.     Pp.  »84.     Price,  $1.20. 
TffE  first  feature  of  this  work  to  l>e  no- 
ticed is  its  departure  fn^m  the  familiar  thin 
quorto  form  in  which  geogmphii'*  that  com- 
bine maps  and  text  are  made.    Tliis  volume 
eoniains  only  text  and  illuatrations,  and  is 
intended  to  accompany  an   atla4.    An  ex- 
amination of  it  will  not  proceed  far  before 
showing  that  it   differs   from   the  ordinary 
L  poo^phr  in  something  more  Important  than 
Ifnrm.     Tlie   Imok   aims   U>  set   before  the 
['pupil    thnp**    facts   of    peoprttpby    that   ar* 
'iKiovt  worth  his  knowinj;,  and  that  ar^  most 
effectire  as  discipline.  Hence  all  countries  nrc 
not  deseribod  In  confnnnlty  with  a  rl(.^d  out- 
line, but  tiM  chnrneterisUc  features  of  each 
arc  giren  expecial  prominence.     Th«  authors 
hnvi*  Houfrht  to  make  the  study  of  {;eof^pby 
Mmictldnp  better  thsn  a  ntcmoriztne;  pTooees 
by  bringing  out  the  relaUons  of  cause  and 
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effect  To  aid  in  this  Utter  purpOMi 
gvuunil  laws  of  physical  geography  are  atat«J 
in  an  introduottoo,  and  to  tbls  chaptm  ora 
referred  the  facts  that  affpecially  iUusi 
the  laws.  Cause  and  offcct  aro  particular! 
deTttlopvvl  in  the  paro^rapha  on  ta< 
wbero  it  lua  been  Bouglit  to  show  why 
OQ  what  baiis  a  town  eilsLp  In  any  parlleoW 
place.  In  the  descriptioti  of  ihe  naittrtl 
features  of  a  rt:gio1^  hitle  n  \\^  to 

the  artl6cUl  botuadjiriv>  of  ( •  t«laoa 

and  iubdii-iaions.  Thus,  Ui  the  tratOMBt 
of  North  America,  which  is  prvoeded  by  a 
eketcb  of  North  and  fsiuth  America  bv 
gethcr,  each  of  the  geuera]  topics,  aurfaeo, 
climate,  life,  ctc^  Is  dealt  with  for  the  wbob 
continent,  the  portion  of  caich  of  tbaic  feat- 
ures that  becomes  the  sliaro  of  wo  or 
another  country  being  pointud  oat  totOTr 
la  ihid  way  are  avoided  tho  many  trpetitifiat 
tJiat  would  be  lurolved  iu  describing  ocpa* 
rately  the  gcograpliicnl  charactffm  of  ths 
fifty  Stat4»  and  Territories  of  the  Ui^t«4 
States.  The  facts  relating  to  tho  pi 
and  commerce  uf  a  country  ar*  aloo 
Bcnted  from  a  national  standpoint,  tad 
parUons  are  made  with  foreign  oonBtriok' 
The  work  ts  tiot  eotifiti^tt  to  North  XmtAat^ 
as  mifz;hl  be  inforre*!  fmin  h  liojity  rf«cUag 
of  the  tiOc  ;  the  oilier  grand  tltrUions  of  tltf 
globe  are  treated  with  more  or  lr««  fuUnMi 
according  t«>  their  iuipurtance  to  tha  AoMli 
«in  pupil.  The  t»>xt  is  ilhmtrated  by  oamiy 
well-seleotod  cutj,  but  unf«>rlanaicJ7  Iho 
pictures  have  such  a  muddy  appearwBCV  that 
their  valnc  hi  much  Impair^  In  ppelllBg 
foreign  oamM  the  authors  have  itAUmvi  d« 
ruica  adopted  by  the  Council  of  tko  Boyal 
QeogrTM  ~      volome  fa  gloss 

ly  prii  r  .IIS  a  grwotdeal 

of  iiiailer  •  v  ooiopvs^  iftJ 

different  mi-  T'^.  cr»w»  itfcP' 

OQCes,  fool-notcv,  and  ibUo  teTi 

been  nadi*  ui«  of  to  l  .-. 
aoriptiom  into  ooa  ooimMtod  vholik 
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omits  •D'i  piMily  (0  what  It  takw  rn.  Tbi> 
author  Baja  in  hU  preruce:  "Most  of  the 
grouud  baji,  I  am  aware,  be«n  already  cot* 
ered,  especially  as  rcgardB  fto-called  surgical 
anatomj.  But  the  entire  range  of  anntomy 
had  not  hitherto,  I  think,  1)ccd  treated  from 
the  point  of  view  of  the  senior  studont,  who, 
having:  qaiited  the  diss^otlD|E;'room,  is  in  need 
of  a  volume  which  shall  supply  him  with 
such  anatomical  Information,  free  of  weary- 
ing detailf  as  is  essential  for  his  successful 
and  Intelligent  work  in  the  medical  and 
surreal  wardd  and  in  the  special  depart. 
menu*  of  hi:«  hospitaL**  He  also  says: 
"  Haring  always  found  it  imprnctienble  to 
draw  a  hard-and-fast  line  between  faclR 
which  b«ar  upon  the  science  of  medicine  and 
thoti^e  which  chiefly  ooncom  the  practical 
fnr^con,  I,  a  surgeon,  bavo  presumed  in 
this  Manual  boldly  to  trespass  upon  the  do- 
mains of  the  physician,  as  well  as  of  the 
specialist**  This  fact  makes  the  book  bet- 
ter calculated  to  be  of  use  I0  American  stu- 
dents than  it  otherwise  would  be>  for  the 
^  medical  profet^sion  and  the  public  in  this  coon- 
^^^^  have  likewise  fotmd  it  *'  impracticable  to 
^^Haw  a  hard>and-fa5t  line  "  between  physi- 
^^Kins  and  surgeons  such  as  exists  in  England. 
^Blcoordinf^ly,  there  is  lefts  minute  dc<:cription 
of  parts  than  in  manuals  for  the  dissecting- 
room,  while  malfonnations  and  disorders, 
and  the  operations  which  those  call  for,  are 
described  more  fully  than  is  ui^ual  except  in 
the  most  complete  treatises.  The  style  of 
the  book  is  clear  and  concise,  the  text  xf, 
Ijtioraily  illustrated,  and  the  mechanical 
work  of  the  volume  is  excellent. 

HiiT  AS  A  Fnasi  or  E.vebot.  By  Prof.  Rob- 
wit  n.  TncRfiTOH.  Boston:  nought<»n, 
Uifflin  &  Cu.     Pp.  2G1.     Price,  (1,26. 

Prof.  TaonsTON  has  produced  a  book  for 
the  ^neral  reader  rather  than  a  tcxt-book 
for  the  student.     It  traces  the  development 
of  the  scienco  of  heat  from  the  speculations 
of  the  ancient  philosophers  down  to  the  re- 
sults of  the  latest  eiperimfnte.     After  stat^ 
log  the  Ideas  of  the  philosophers  in  regmrd 
lo  beat,  the  author  gives  an  outline  of  the 
I  sdcncc  of  tbcrmo^lynamics.     In  the 
chapter  he  shows  how  the  tranfifer  of 
at  in  various  ways  Ss  nn  essential  feature 
t  many  of  the  world't^  important  industries, 
In  many  great  operations  of  nature. 


t  Most  of  the  latter  half  of  the  volume  is  de- 
voted to  the  development  of  heat-engini« 
— machines  for  trnnsfomilng  heat  into  roo- 
chanical  energy.  The  author  is  evidently 
in  a  favorite  field  when  describing  the  de- 
velopment of  the  steam-engine,  for  he  d&- 
votes  eonKt.lorablc  space  to  tliis  topic,  and 
illustrates  the  account  with  pictures  of  sev- 
eral successive  forms  of  engines.  The  book 
is  the  third  of  the  Riverside  Science  Se- 
ries. 

The  exploraiiona  by  Ibe  United  States 
Fifth  Commis^^'ion  «eamer  Albatross  during 
the  year  1880  covered  a  considersble  extent 
of  mainland  and  inland  coa^t  waters  from 
California  south  of  Point  Conception  to 
Washington.  The  new  disooveries  of  fishes 
along  the  shores  of  California,  Oregon,  and 
Washington  were  almost  wholly  from  greater 
depths  than  fifty  faihoms.  Of  the  sixty  spe- 
cies of  fishes  obtained  from  the  Revilla^ge- 
doa  Islands,  only  about  a  doxen  bad  been 
previously  recorded  there ;  not  more  than 
half  were  yet  knowii  from  Ihe  mainland ;  and 
the  otherhalf  included  new  forms  and  shapes 
from  the  islands  <tf  the  western  Pacific  and 
from  the  Oalapngos.  The  collections  from 
the  Gulf  of  California  were  obtained  mainly 
along  the  shores  and  in  the  shallower  watent 
of  its  northern  portion.  Tlie  deeper  waters 
of  the  Gulf  have  a  bottom  of  blue  mnd  sin- 
gnlarly  barren  of  life.  The  Prdiminnry  R^ 
port  of  Mr.  Charhit  II.  Oifhcrt  on  the  fishes 
rrtlleeted  by  the  steamer  contains  descrip- 
tinus  of  ninety-two  species — all  new.  The 
JVIrtp  F\$hr*  cofUdeti  off  (he  Cooat  of  Atmka 
and  the  AdjaeriU  Rf^on  to  ihe  Stmthwird  is 
the  subject  of  a  paper  by  Mr.  TarUlon  H, 
Bmn.  Eight  of  the  genera  are  among  the 
common  forms  of  the  Atlantic,  and  four  of 
them  are  apparently  new  to  science.  Other 
papers  to  which  the  scientific  rosnlta  oftho 
explorations  of  the  Albatross  have  given  rise 
are  a  C^\iaJo^u«  0/  FUKc^  eolUeted  ai  Pitrt  Otss- 
rm'",  Si.  Zueia,  by  David  Starr  Jordan^  and 
a  Ca/fdofpif  o/SMftom  0/  Bird*  collected  at 
points  along  the  South  American  coast,  by 
Frtdtrie  A.  Luftu.  All  ore  published  by 
the  ITnitcd  States  Xatinnal  Museum. 

A  description  of  Elhrnntofna  tifyteamot, 
a  AVw  Speeift  of  Fiahfrom  Tippfcanoe  ffilNrr, 
Indiana^  is  described  by  David  &arr  Jordan 
and  Barton  Warrm  B^HrmMm^  end  figured 
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in  the  Prooeediogs  of  tbe  S&tioiial  Ifueum^ 
W&fehington. 

The  Jfuiletiti  front  Ou  taboraUJTua  0/ 
I^atitral  Jlittcry  0/  the  Stat*  Urnvtmitif  af 

.  JtmOj  No«.  8  ftuil  4,  oontAiiui  six  |tiip«ra — viz., 
Some  Xe«  Spades  of  ralteoxoic  Fossib.  by 
&  Cftlvin  ;  Tbe  Siiprophytio  Fungi  0/  Eut- 
em  lowB,  and  Commoa  Spcdci  of  Edible 
Fungi,  by  T.  H.  McBride  ;  The  Lo«s«  tad  iia 
Fo&iilH,  and  A  New  Spcdi.«  of  Frc^h-Watcr 
UoUusk,  by  B.  Shimer;  and  the  ritclaphJdie 
of  North  AmericOf  by  Dr.  K.  firciidel  iiud 
U.  P.  Wickham.  Published  by  authority  of 
tbo  Bogente*  at  Iowa  City. 

Anwng  tbo  latest  papers  left  by  Prof. 
Lto  Lttquertuz  ia  ono  On  Stmif  Foml  JU- 
mainJ  cotuidcred  m  P/oiliar  h'in<U  0/  ntmU, 
vhit'h  appcora  ms  one  of  the  publicatioua  of 
the  Uoited  StAti-*  N'aliniial  Museum.  It  re* 
Utc»  to  Bume  fotisils,  one  of  wliich,  from  tbo 
l'pp«-'f  Uelderbcrg  limestone,  Saudueky,  Ohio, 
U  like  a  long,  flexuouti,  tuhtdor  atcm  imbed- 
ded iu  a  lor^  piece  of  compact  ^ray  lime- 
stouv.  The  others,  £r'>m  tbe  Erie  ^hale  neor 
Cleveland,  aro  cyliudrical  fmgmeota  traced 
in  rolicf  upon  gray^  hard,  yellovriAh,  aandy 
ahale,  or  e1»e  abort,  oval,  utricuUr  bodle«, 
rounded  at  one  end,  bilobate  at  the  other, 
found  on  lai^c  Battened  pebbles  or  lonltcular 
uiasB(*A  tif  argilloeeous  iron  ore,  tncally  dia- 
tribul<.*d  iu  tbo  ebalc.  The  author  named 
the  fossils  J/a/t/nictiHra  Hemeri^  Cylindrita 
alriiUuSj  and  Physn/j^it/ctu  bihbatuM — all  new 
spooica. 

Prof.  A.  It  Maekay  publiabca,  aa  a  ra- 
print  from  tbe  Trantactioua  of  the  Royal 
Bodety  of  Canada,  a  paper  on  tbe  PmK- 
Water  Spon^of  Ctm%%da  ajuj  Xrtp/ovndiand. 
It  is  intended  to  be  only  a  synopi^ia,  just 

ivuAcient  to  indicate  the  extent  to  whiL-h  the 
S]>oiigit!idm  of  the  Doniiniofi  have  tw^en  cb- 
pcrvcd,  and  to  fncilltato  further  inrestiga- 
tion.  After  the  introductory  gcneml  ob- 
aerraliona  on  the  Spongillidn,  teaBi>eclea  aro 
devoribed,  of  which  ffeter^tmrifntia  pidwrn- 
aif,  of  different  lakes  in  Nova  Scotia  and 
Ncirfoundl&ndr  is  declared  10  be  the  Urmeii 
and  moat  beautiful  of  all  the  frcsh-watcr 
•pongei  in  Canads. 

The  Cataio^n4  of  Mweral*  for  Sate  by 
G»r^  £,  EnglUK  tk  ^n..  PhilidtiphU  ("Wll- 
Uam    Mren,   Xrw  \ 
Juu9,  1A90,  l8  a  hail 

I'Bil&erAlogy  aa  well  a^  n^  List     Be- 
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•Idea  tbo  ordlnBry  caialoffoe  anutcf ■ 
tAiiu  fortj  p«9ea  of  aceoaatey 
tratcd  deecripiious,  of  m^w  mInurmU. 
catalogue  tnattoi  Itself  la  of  sdcnUfic 
for  il  iodudei  a  coiupletv  chMtifiad  Urt 
the  ftpecics  dcMiibed  in  Dona*!  SyiMD 
in  the  appendixoi  askd  tii«  toofv  ravaal 
eoontj  in  ihv  Americatk  JonnuU  of 
Tbe  pleaMiut  information  It  ginm  tlul  thi 
pra0«nt  olabonuo  cataiogve  ia  tbtt  raaiJt  «f 
a  Tcry  great  increase  iu  tba  'ti^nmnil  for  aoh* 
cral  s]»fdiui!nB. 

A  new  ih«oryof  7%e  Otigimt^f  PoUr 
rioM  ia  put  f  orwani  by  M.  Ji^wrorii^ 
atienipia  to  prove  that  ihv   motion 
from  the  r^puleive  power  of  molciaila 
nuibor  has  published  tV  '  •.'tioaof 

contcm plated  bouk  on  i  ia  ad< 

of  ihw   iMXifc  tO^elf,   for  Hit    tu£oniiali«i 
crilioe.      Ro«onbcr];     Broibcn,    260    V«li 
Twelfth  Strcvt,  Chicago,  IU. 
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Zoe^  a  montlUy  Biologfca]  Joovul 

Publialung  Company,  San  Fr«D<.-:»ou  1.  L« 
with  contributions  of  tiatui 
incident  and  pertinent  to  ihv  .. .  -.  »k»:  u^^ 
Pacific  slopo.  In  a  rooriit  number,  ilr.  lUhr'i 
paper  on  i\m  Eatnomy  of  Kature  at  £xe»- 
plificd  by  Parasitcn  gives  Dluatratiocia  (4  Iha 
danger  of  rvoklcei  inl«xf4>rf«ii«  villi  the 
DHiiiint  onler  of  affnifH.  PreaidoU  Jotdaa 
irtnt  acomaUrs  telhc 
I'  -  h)  the  TeBo^raliMa 

Park.  Mr.  I.  ii  iirandegee  liaeaoia*  sAmrw 
Tations  on  the  alternate  itufotiatiao  aad  eev 
leafing  of  Pouguirria  MTcral  tinea  la  tka 
Bcason,  according  to  changes  In  the  nwi^Cius 
conditions^ — a  fact  that  i*  tti*t  uoknown  ^Hh 
pomo    )     ■  *  '  ;•v^    SlcU. 

It.  TuA  korltets 

(1  ..ii^  in  the  nri'lTij^  babata  cl  tW 

p. 

AnioniE  the  t\/-  n  tke  llfib  aaA 

sixth   nombera  <•!  .>»  Ue  ^ 

Labor*ii*yry  of  Jokmg    Ju^Jkinu    Cfifn 
Tol.    rV,    n.   XmeO    ifafiin    au^ 
J^iokM,  ixUtom,  ««  aotUv  aa  of   mor* 

TJous  gvnert' '*"' •  "  *    *'     '    M* 

and   JuUu*  1 

T.:  11    LJiAiifii  ■ 

t  1  ^,0^  tlt^f 
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m 


J 


LITERARY  NOTFCES. 


853 


Teiapcrmtare  Limits  of  the  Vitktity  of  the 
JUmmftlian  Hcftit ;  and  of  8.  Watftse  on  the 
Horphology  of  the  Compound  E^rc  of  Ar> 
thropodff.  Tlie  Articles  requiring  U  arc  am- 
ply and  exoi'UcQtly  illu«trat«<l. 

The  Journ^of  Af*trpfiology^  No.  3,  Vol 

§€yt  which  C.  0.  WhUman  and  R:  Phtlp* 
I  »n*  t'dit^ira,  haA  four  Artictc^^viz. ;  on 
Eiohryolopy  of  ihf  Ewrthworm,  i»f  Ed- 
mand  B.  Wilson ;  the  Riha  and  Median  Fins 
in  FbbcA,  and  The  Morphologjof  tho  Vertc- 
braU  Skutl,  by  Dr.  C.  Baur ;  and  %  di«cua- 
i^  by  Dr.  H.  W.  Sbiifeldt^  of  the  posi- 
^B  of  Cfa&inioa(tfae  wren-tit)  in  the  system. 
ncy  ar<*  well  illui«trfttcd. 

Dr.  Jfichtift  Ktattr,  in  conducting  The 
JourmJ  9/  Phj/9iotr^/t  enjoys  the  assistance 
ti  two  English  co-operators  and  of  Prof. 
^^b*.  Botedifeh,  Prof.  H.  Kctpeil  Martin,  and 
Hh.  H.  O.  Wood,  io  the  Untied  SCatcfl. 
Knnibcm  I,  S.  and  8  of  Vol  XI  contain 
thirteen  articles  rvUting  to  bodily  tctnperm* 
tore,  r«spira(ton,  Mklivary  secretion,  tho  di- 
lystcDii  the  1)I')0d,  phonstion,  the 
WIS  fljBtem,  and  knee-jerk.  Cambridge, 
gland. 
>.    The  quarterly  VtiittrnUp  Shtdiet,  pub- 

Kh]  by  the  TTniTcraity  of  Ktbraaka,  for 
,  IfiW,  L.  A.  ShfrmatK,  etiitnr,  contains 
papers  on  the  Determination  of  l^pcdfic  Heat 
jBdof  Latent  Bt^it  of  Vaporization  with  the 
^fcor  OKlontnctcr,  by  Harold  N.  Allen ;  the 
^ftr  Vocabulary  of  Children,  by  Harry  K. 
^B|fe ;  atid  tho  Dorelopmcnt  of  tho  Ring's 
^^^■Dd  the  English  Local  PcAce-Uagis- 
mKfkt  G^^«  ^*  Howard.  The  last  is 
alto  pnbllfhcd  Bcparately.  In  it  the  an- 
Ihor,  who  in   Professor  of    History  In  the 

tersity,  (races  tho  idea  of  the  public 
»  of  the  corannmity  from  the  Iwginning 
c  rc-eatablishracnl  of  pnpular  BeIf-|j;ov- 
cnt  in  the  English  shire  by  tho  act  of 
Parlioroenl  of  August  13,  1888. 

The  qQortcrly  B^Uiwn  of  the  Kntitmni 
Hon    of    Wool    MnnttfittiurfTn    for 
ISBO,  8,  JV.  Dtxfer  KortK,  editor,  is 
pted  chiefly  to  questions  concerning  the 
iing  Tariff  Hill  and  its  efT*?*'t  on  woolens, 
jrtide  not  coming  under  thW  description 
tl  a  ni.-tory  of  Wftol-o-nnbine  in  England. 
It  app*!*™  from  iho  C'^lffifif  of  the  fnc^ 
I  of  ifrAW/itf  of  McGitt  Unirrrgi/t/,  Mont- 
thai  the  session  of    1^90  will  be  iu 
ri^tb,  Xh%  medical  school  biTlng  been 


founded  in  1824  and  stispended  daring  the 
political  troubles  from  I8S6  to  1889.  The 
new  building  has  been  found  admirably 
adapted  for  making  the  teaching  of  the  pri- 
mary branches  practical  and  thorough.  The 
cession  is  from  October  1st  to  April,  with  % 
summer  pension  of  twelve  weeks  from  the 
middle  of  April,  The  school  was  attended 
last  year  by  261  students. 

The  first  nnmber  of  the  first  volume  of 
the  Quavttrfy  Revicit  of  tht  United  Breth- 
ren in  Chr%Mt^  which  ia  intended  to  repre- 
sent the  thought  of  the  growing  religious 
denomination  of  that  name,  «/.  W.  J^er, 
D.  D.,  editor,  appeared  in  January,  1890. 
While  its  articles  are  intended  lo  and  do 
appeal  chiefly  to  cburchmcnf  we  notice  as 
of  general  interest  thnt  of  the  Rev.  J.  H. 
Pershing  on  the  Conemnugh  Cataclysm  ;  and 
as  claiming  the  attention  of  those  who  wish 
to  be  acquainted  with  various  sidra  of 
thought,  that  of  Prof.  J.  P.  Landis  on  Some 
Foe«  of  Christianity.  The  foes  degcrit»ed  ta 
this  article  are  Pantheii^ra,  Materialism,  Ag- 
nosticism, nationalism,  and  Socialism,  which 
are  grouped  as  "  anti-thelstio  theories." 

In  a  paper  rosd  by  Dr.  (r.  lirovm  Oootk 
before  the  American  HisloricaJ  Asttocintion, 
on  Mwurum  HiMary  and  MuMUftiB  of  Nlntor^, 
a  historical  reriow  is  followed  by  a  stst»* 
meat  of  the  author^a  idens  of  what  a  muse- 
um should  contain,  whnt  purpo!<es  it  should 
he  intended  to  tterve,  and  bow  it  should  be 
arranged  and  managed.  The  same  author*i 
address  on  the  Oriijin  of  the  National  Seien' 
tifie  and  Bduoationnl  ftu^itutiona  of  the  Unit' 
eti  Stftten  gives  a  connected  view  of  the  growth 
of  such  Institutions  from  their  beghinins  in 
tho  stleiupt  of  Mr.  Boyle,  Bishop  Wilkins, 
and  others  to  establish  in  the  colony  of 
Connecticut  a  society  for  promoting  knowl- 
edge. A  third  address  by  Dr.  Goode  was 
delivered  before  the  American  Philoeophicol 
Society,  at  the  commemoration  of  the  one 
htmdredth  anniversary  of  the  death  of  Ben- 
jamin Franklin,  and  is  on  his  Literary  La^ 
bora.  In  it  Dr  KrankHn  is  presented  as  one 
who,  although  standing  prominently  forth  as 
the  only  great  literanr  man  of  America  in 
colonial  days  and  the  first  fifty  years  of  the 
Uepublic,  bad  no  thought  of  obtaining  for 
himself  literary  fame-,  but  made  use  of  what 
he  gained  to  promote  the  welfare  of  his 
country. 


POPULAR  SCIENCl 


Prof.  William  WatAon  Goodvin'4  Syn- 
tta  0/  the  JfooJa  and  TcnM*  of  the  Greek 
Verb  appears  from  the  preAA  of  Giau  ft  Co. 
In  a  new  edition,  rewrittea  and  enlarged 
from  ttkG  editions  of  IS&O  and  1865,  and  fio 
modified  bj  the  operation  of  Ihu  ftutbor^s 
own  oriticisnu  of  hie  earlier  ctTort  na  to 
have  become  to  a  great  extent  a  new  and  iu- 
dependent  work.  A  great  change  liaa  in 
fact  come  over  tbe  condltiuua  of  Greek 
Bcbolarsliip  during  the  tnterrai,  so  tliat  il 
could  hardly  be  adequately  represented  In  its 
prcectit  state  without  reconstructing  the  ex- 
position almost  from  tlie  Inginning.  As 
the  author  rcmarktt,  "few  arc  aware  bow 
inudcrn  are  manj  of  the  grammatiual  doc- 
trines wbieh  are  now  litughi  in  all  claMical 
pcbooU."  The  wriiing^  of  ibe  Greek  au- 
thors ore  full  of  refinomcnts  of  style  and  duU' 
caiu  dieiiuctions  which  greatly  impede  the 
progreHS  of  the  beginner  and  makt;  the  labor 
of  the  advanced  student  not  chaj,  and  on 
wbieh  the  ordinary  grammars  and  lexicons 
cast  but  a  dim  light.  The  purpose  of  Mr. 
Goc>dwin^8  manual,  if  we  gitthcr  it  correctly, 
is  Fyntcmaticnlly  to  use  Ibe  full  li^ht  of  the 
most  recent  eehohirehip  in  cx])laiDirig  them. 

7^e  IHreelivniil  Calmlua  of  Prof.  £,  W. 
Ifyde  (Oinn  k  Co.)  is  an  effort  to  introduce 
the  STHtero  of  multiple  algebra  inTeuted  by 
Ilenuuuu  lirossmann,  and  called  by  bim  tbe 
ThooT7  of  Extcnuion.  Tlie  autbor  has  be- 
come convinced  of  the  Buperiority  of  GrtLSs- 
manage  system  to  Hami1ton*E  quatemionH,  to 
Ibftt  it  ifl  founded  upon  and  is  oonslstcnt 
with  the  idea  of  geometric  diinensioDS ;  And 
(hat  in  it  all  geometric  quantitiea  app^'ar  ■» 
independent  unit§.  Hin  directional  methods 
are  also  tKJieved  to  bo  superior  to  the  oom- 
parattvety  awkward  and  ruimdnbout  metbuds 
of  llie  Cartesian  oo-ordinnles.  Whilu  Cr»j<A. 
mann*e  resultA  ore  all  obtalnc*d  for  n-  ilimon- 
flionnl  space.  Prof.  Hyde  has,  for  greater 
simplicity,  rcetriotcd  tbo  dlacuaeioa  to  space 
of  two  and  three  dimensions. 

The    purpose   of    Mr.     Wil/itsm    JioKV€ 
Tha^t  The  Bet  ElisabHhan  ilayt  (Qlnn 
ti   Co.)   is    to    present    specimciM    of    thu 
work  of  the  five  EUubethiku  dramatlnts  who 
stood  highest  among  Shaki   ; 
porartes.     Tbe  •eleetH  worl 
Jew  of  Malta.  Ben  Joi 
lU'jiiinioul  and  Flctchn 
und  Hliakespearc's  Two  NoLIu  iiLu24ia«t»,  atbd 
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and  purposes  of  Jesufi,  and  thut  this  idea  la 

»iDazuf«Mtcd  in  bis  narrative ;  hence  that  the 
Christian  church  has  bccu  divided  ou  those 
■ubj*>cl«  frtnn  the  very  l>rginning. 
Mr.  OtoTfft  W.  CkiltU  publiflhee  a  book- 
let, fitnall  enough  for  tbo  pocket  and  largo 
boongb  to  serrc  for  an  evcning'tt  reading,  of 
lUtoitertion*  of  Octural  Gratify  with  an  ac- 
count of  th«  prescntntioa  of  the  portraita 
I  of  Generals  Grant,  Shennon,  and  8hcritl»n  at 
[the  Military  Acadcwy,  West  Point    (Collins 
[  Printing  Honao,  PhJladL-lphia.) 

The  Annual  Hqwrt  of  the  State  Board  of 

CUaritie*  (Now  York)  for    1889,  besides  the 

tof  the  charitable  institutiona 

oomprisca  special   reporta  of 

inrestigatioa  of  the  Rochester  Orphan 

'Imn ;  on  reforraatories ;  on  the  deaf  and 

iia  the   Stale  Soldiers*  and  Sailors' 

»;  on  dependent  children;  and  on  the 

ooDdition  of  childrea  in  luylimiB. 
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POPULAR  MISCELLANY. 

C«Ufonila  and  lU  Mliie^,— Tlie  truatees 
of  the  CaUfornia  State  Uiaing  Bureau  find 
in  the  increasing  demands  for  their  report 
«ridcncc  that  the  iastilutlou  U  faUilUug 
a  public  wntit  nml  id  growing  in  public 
favor.  The  edition  of  thu  6iith  annual  re- 
port is  cxhauAtcU,  and  that  of  th«  sevealh 
nearly  so,  whtlo  the  editiuu  of  the  eighth  wtui 
nearly  doubled,  A  bidtoricnl  fact  of  much 
sigui£caacc  is  embodied  in  the  statement 
that  wltile  in  the  early  days  Uic  nuwspapitra 
of  the  Stat€  teemed  with  notices  of  min- 
ing intetYssti  w  hlch  wcro  summ arlaod  at 
regular  intervals  in  quarterly  and  annual  rty 
vifWR,  the  articles  of  that  kind  hare  been 
gradually  curloilod  as  the  rolatire  import- 
ance of  the  mine?  diminished  and  other  in- 
terests pushed  tfaemsclros  into  prominence, 
til)  now  they  appear,  if  at  all,  as  mere  items. 
Hence  the  liinlng  Bureau  lias  Ixfconw  the 
only  eentcr  and  lite  beat  source  of  Informa- 
tion on  the  wibject.  A  oonipleto  review  of 
the  mines  and  mininf^  opcrationa  was  given 
for  the  firat  lime  in  the  report  for  1868. 
Tiie  reptkri  (ur  1S80  assumes  that  the  whole 
otmntry  owes  very  much  of  xXa  prosperity  to 
mininji;.  Every  State  owes  that  industry 
Bometblofr;  the  mid-continoutal  regions  aU 
Oost  their  very  existence.     Mining  invost- 

risents  are  among  the  most  profitable,  nnt- 
withstandiog  an  impression  to  the  oontrttrj 
prcToils.  The  iiaprcaslon  that  the  gold-mines 
of  California  are  depleted  below  the  point  of 

I  profitable  produrtloti   is   llkcwisti  mi^Uvkeu. 

he  KoM  taken  out  has  cihaustcd  but  little 

of  the  auriferous  wealth  of  the  Si  ^  e 

aununl   prtHbirflnf!  Jin*)  nnt  hfr  'i 

xceedf  1  *'■ 

acb  and  ; 

Ua  gold-fields  and  aUvcr-l>oaring  lodca,  CaU> 


fomia  possesses  the  mora  eanB 

and   miucrAls  in  great  variety.     Tbcra 

hardly  a  county  in  the  State  but  has  vala 
able  minrrol  deposits  of  one  kind  or  aootlicr^ 
and  the  dlstribation  of  thaM  (utidaeta  b 
pranouuced  remarkable.  Fourteen  ul  lb« 
fifty-throo  counties  make  a  notable  prOtSo^ 
lion  of  gold,  and  twelve  of  gold  and  silver 
five  produce  quickellver,  two  Niras,  two  j 
four  asphaltum,  t 
per,  etc     Were  < 

precious  metals,  it  m..,,.;  [■•  '  i.  ■    :.      i, 
miniag  State     U  i?   u-tru.i  t..    t-' . 
that  gold-mining  has  Out  y<-l  l^.l.:l  : 
the  stage  of  sturdy  infancy. 

Cft|irl€«S  of  S«ll»« — The  SI  (tcm  oi 

lug  the  odaptatiou  uf  »oila  to  criipa  1 
grown  out  of  Uio  failure  of  atlrmpts  to  ael* 
tie  sut'h  questions  in  the  !nr>*iratorv.  This 
work,  aa  Is  shown  in  »    '  otjio 

Experiment  Station,  U  tnat 

difBculdes,  "So  great  u  the  variuioa  id 
natural  fertility  in  soils  that  apptsr  U  tbe 
eye  to  be  identical  tn  conipositioflk,  t2tal  the 
results  of  field  experimentation  arv  liaUa  to 
Iw  even  more  misleading  than  tluwe  of  t^  ta- 
boratory.  Take  any  aingle  acre  of  ground  for 
illustration.  An  open  glaifo  in  tlie  ongtnal 
forust  nuiy  hare  [icrmltted  the  wind  lu  9«c«p 
away  its  winter  coverlet  of  Icavies,  and  tliry 
may  have  lodged  ui  a  lliicket  of  mtilrri>rwb 
oiljoiuiog,  carrying  stores  of  |K>ta^  and 
phosphoric  add  with  them.  Snch  a  gUili 
may  have  been  for  centuries  tbe  pastsrlng 
ground  of  deer.  It  woukS  ilirQ  ai^eranoUta 
nitrogen,  but  would  low  putaah  and  phca* 
phoric  acid  through  an  adilitional  dinnial, 
while  the  thicVet  would  aocumulato  that  la 
cicem  of  nltrogrn.  Tbe  growth  of  %  voffke^- 
rooting  IrtM;  iu  one  9-^  tnmf  havw  Jrava 
upon  the  adjoecnt  surfaec^aoU  for  Mffrtla 
of  potash ;  lli»t  of  a  tree  with  a  deep  tap 
rOiH  In  anotlier  may  have  drmwn  its  sap- 
port  largely  from  deejioT  layrr*  of  th«  mO, 
and  alao  hare  opened  a  ws*-  ^" 
A  slight  do|>recr'inn  of  th* 
hare  pceclved  a^l '  '  '  "' 
from  a  •lifEht  el< 
has    'nr 

'oxtd    i*    ( 
'  itia  of  \^ 
I  b;  >  1  obacrv  af," 
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Tiring  P«(t«ry  Ellas  by  Gas.— A  new 
lihod  ot  firing  kilns  by  gu  ba8  been  iatro* 
fti  Ottu  of  the  Trenlon,  Xew  Jersey, 
I  bj  the  uao  of  which  the  cipeufie  of 
iMklng  tbe  w&ra  is  greatly  reduced.  It  id 
depeadeut  on  the  principle  of  prcbcaliug 
the  tir  before  it  enU'ra  the  liiln,  so  tluit  a 
perfect  coinbtiBtioo  is  secured,  with  no  loss 
of  beat.  Gas  gencrntod  outside  the  build- 
ing is  forced  through  an  underground  flue  to 
the  center  of  the  kiln,  nhcoce  it  Ia  carried 
by  branch  channels  to  the  several  mouths 
oroand  the  side  of  the  kiln.  There  it  is  com- 
bined t«Uh  air,  and  combustion  takes  plaoe. 
The  heated  air  then  passes  upw&rd,  and,  in- 
stead of  escaping  out  of  the  ohitunev,  it  is 
drawn  down  a  wcU-hole  through  tbe  center 
of  tbe  lulu  and  passes  down  and  around  the 
channel  at  the  base  of  tbe  liiln  in  the  oppo- 
rite  direction  from  that  in  which  it  entered, 
and  to  near  where  It  entered.  After  some 
time  the  dampers  aru  reversed,  so  that  tlie 
cold  air  enters  tbe  channel  through  which 
the  heated  air  from  the  kiln  bos  been  paHs- 
ing  toward  the  chimney,  nnd  tbe  heated  air 
CMapee  by  tbe  opposite  passage,  Tbe  cold 
air  la  thus  bcat«d  some  1,000  or  1,000  dc» 
grees  by  passtog  through  tbe  bcatcil  chAU- 
Ikel,  with  tha  aaring  of  much  beat  that  was 
formerly  wftsted  by  parsing  imniedintely  out 
of  tho  chimney.  The  damperH  are  reversed 
erery  half  hour,  whereby  the  cold  air  is  at 
ererj  turn  passed  through  a  freshly  heated 
chamber. 

Some  AdTaafages  of  Wild  Life.— The 
at  points  of  sapcrtority  of  the  iifttirQ 
age  soldier  over  the  represent  alive  of 
nixed  di^cipiino,  says   Captain  John  G. 
Durke,  in  hiti  An  Apacbe  Campaign  in  the 
ierra    H&drc,   are  hi'i   absolute  knowledge 
EUm  country  and  bin  perfect  ability  to  take 
[  himself  at  all   times  and  under  all 
anoea.     Though  tho  rays  of  the  sun 
'  down  from  the  zenith,  or  the  scx>rohiDg 
blow  from  tbe    south,  the  Apaclie 
out  trudges  along  as  nnconcomod   as  he 
at  when  the  cold  rain  or  snow  of  winter 
billed  his  white  comrade   to  the  innrraw. 
finds  food,  and  pretty  good  food    too, 
berc  iho  Caucasian  would  starve.    Know- 
ing  tbe   hahlu   of   wild    animals  from    his 
caillest  youth,  be  can  catch  turkeys,  quail, 
rabbita,  doves,  or  field-mice,  and  perhaps 


a  prairie  dog  or  two,  which  will  supjily 
him  with  meaU  For  somt.'  rcasuu  he  can 
not  bo  induced  to  touch  fiah,  and  bacon  or 
any  other  product  of  the  hf>g  is  eaten  only 
under  duretts  ;  but  ihcflcah  of  a  bor9«,  mule^ 
or  jackasi,  which  has  dropped  exhausted  on 
the  march  and  been  left  to  die  on  the  trail, 
13  a  dcliciooa  morsel  which  the  Apacho  epi- 
cure seizes  upon  wherever  possible.  The 
stunted  oak,  growing  on  the  mountain  flanks;, 
furnifihes  acorni;  tbe  Spanish -bayonet,  a 
fruit  which,  when  roasted  in  tbe  ashes  of  a 
cump-flre,  loolu  and  tastes  something  like  the 
banana.  The  whole  region  of  soiitbem  An- 
Eona  and  northern  Mexico  is  matted  with 
varieties  of  the  cactus,  nearly  every  one  of 
which  U  cuLletl  upon  for  its  tribute  of  fruit 
or  seed.  Tbe  broad  Icares  and  stalks  of  the 
ecutur}^-plunt — called  metcal — aro  roaated 
between  hot  stones^  and  the  product  is  rich 
ia  saccharine  matter  and  extremely  pleasant 
to  the  taste.  Tho  wild  potato  and  the  bulb 
of  the  tuJe  are  found  In  tho  damp  mount- 
ain meadows;  and  tbe  ne:it  of  the  ground- 
boc  is  raided  remorselessly  for  its  little  storo 
of  honey.  Sunflower-seeds,  when  ground 
flue,  are  rich  and  nutritious.  Walnuts  grow 
in  tbe  deep  ravines,  and  (itrawberries  in  fa- 
vorable locations ;  in  the  proper  season  these, 
with  the  seedd  of  wild  grasses  and  wild 
pumpkin-s  the  gum  of  the  «ww^*//,  or  the 
sweet,  soft  inner  bark  of  the  pine,  play 
their  part  in  staving  off  the  pangs  of  hunger. 
The  above  are  merely  a  few  of  the  resouroea 
of  the  Apache  soont  when  separated  from 
tbe  main  command.  Wlien  his  mooca^na 
give  ont  on  a  loui^  march  over  the  sharp 
rocks  of  the  mounlaioft  or  the  cutting  ««nd0 
of  the  plains  a  few  hours*  rest  sec  him 
equipped  with  a  new  pair — his  own  handi- 
work— and  so  with  other  portions  of  hia 
raiment.  He  is  nevtr  without  aw],  needle, 
thread,  or  rfucw.  Brought  tip  from  infancy 
to  the  knowledge  and  use  of  arms  of  soma 
kind — at  first  the  bow  and  arrow,  and  later 
on  the  rifle — ho  ia  perfectly  at  home  with 
his  weapons,  and,  knowing  from  past  experi- 
ence how  important  they  arc  for  bis  prcMr- 
vation,  takes  iiiucb  better  care  of  them  than 
does  tbe  white  soldier  out  of  garrison.  He 
does  not  read  the  newspapers,  but  the  great 
book  of  nature  is  open  to  his  perusal,  and 
has  been  drained  of  much  knowledge  which 
ills  pale-faced  brother  would  be  glad  to  ao- 
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qiilre.  Every  track  in  ibt;  trail,  mark  In  tho 
gniH!»,  scratch  on  tlie  bark  of  a  tree,  explains 
it«clf  to  the  "  antatorod  "  Apaobo.  Do  can 
tell  to  an  hour,  almost^  when  the  man  or 
Auiuml  making  them  passed  by,  and,  like  a 
houod,  will  keep  on  the  6c«at  until  ho  catches 
up  with  the  object  of  his  pursuit. 

The  Ptne  Belt  of  New  Jeney* — ^Thc 

"plno  belt"  of  New  Jersey  ia  describctJ  by 
Dr.  T.  U.  Ptatt  aa  a  strip  of  land  about  tiixty 
xnilee  long  by  from  eight  to  twcoty  miles 
wide,  reaching  from  a  few  mllea  south  of 
Freehold  almost  to  Vlncland.     Its  soil  rftries 
from  a  light,  sandy  loam  to  dear  beach  sand. 
Ita  streams,  which  arc  sufBcieut  fordrainago, 
have  good  banks  which  they  rarelj  if  ever 
OTcrOow,  and  ihorc  is  uo  wet  meadow.    There 
[are  a   few  peat-bogs,  ^orad  marl  beds,  and 
^eocasionolly  a  cciliir  pwamp,  but  these  feat- 
ures are  all  of  very  limited   extent.     The 
belt  conipHfies  in  all  about  fire  hundred  and 
r  seventy  square  miles,  and  has  a  population 
of  M,4i5  pensons.    The  region  has  loDg  ca- 
joyeda local  reputation  farhi'alihfulncsB,and 
some  parta  of  it  have  been  mainly  settled 
pby  people  who  have  sought  it  for  that  rea^n. 
[According  to  ihu  reports  of  (he  %\%\<s  Board 
'-of  Health,  its  average  death-rate  duHog  the 
six  years,  1683  to  ISBB,  inclusive,  was  13*66 
per  tboutand,  againat  1B'6D  per  thoucand 
for  the  whole  State,  or  18'07  for  ibc  Stote 
excluding  dllc«;    and  the  death-rate  from 
consumption  waa  1  60  againrt  2'flR  aad  2'12. 
The  comparatively  low  mortality  from  con- 
sumption   ia    the    more    striking   when    we 
recollect  the  extent  to  wldcli  the  region  U 
Bought  by  persona  In  feeble  health. 

Tbe  Voatb-sllltlne  Botorndo^,— A  man- 

bograph  on  the  notocudos  of  IJrnrJI  and  their 
namentA  has  been  publirtbed  by  Dr.  John 
Branner,  In  a  ropiint  from  tho  paper«  of 
^tho  American  Philosophical  Society.  It  is 
Illustrated  by  photographs  showing  the  man- 
ner of  wearing  tbe  car-  and  moutlt-pluga 
from  which  tho  tribe  dwrivo  tlu'ir  name 
ibotof^ur,  li|>^m*ment),  the  Hppcaraooe  of  the 
slits  when  tbcy  havo  been  lorn,  and  the 
younger  mcmbort  of  the  tnbe  who  haTC 
cai*cd  to  pracijoo  the  niiitihiitm,  or  have 
n»dticcil  it  to  ibi*A]niplo  weaHug  of  c.-irrlnga. 
Mr.  John  Stoanix  ««ld,  in  a  paper  before  the 
Royal  Ocographical  Society,  oa  the  Explo- 


ration of  the  Rio  Doce  atul  its  Tr^ 
that  the  custom  of  tbcfc  Indians  of  ttlHtla^ 
the  lower  Up  for  the  purpoae  of  toMsrtiog  a 
wooden  ornament  in  it  Hm  bcoa  dc»cribcd  tiy 
vlaitors  to  the  Amorican  coasts  from  Cahral 
down.  VHien  Cabral  «cnt  a  boat  aahnrs  in 
Brazil  to  inveaUgate  the  country,  th«  imq 
told  htm  on  their  rcturii  that  Ihe^  did  oot 
believe  the  natives  were  tncn,  thongh  Uugt 
were  drfsaed  uji  in  feathers  and  paiq 
colors,  for  they  hu\  two  moutha, 
dians  were  accurtomed  to  take  out 
ornaments,  and,  while  the  icctfa  were 
ning  from  the  upper  mouth,  to  push  oat  \ 
tongue  from  tho  lower  one.  Cook,  two  bna 
dred  and  eighty  year*  later,  at  Prince  WiU 
lam^B  Sotmd,  ALiaka,  hoard  one  of  hfj  aaUo 
ay  to  another,  **  Come  facrc;,  JacJc,  luuk  oi  t 
men  with  two  mouthft."     A  ^   thai 

period  tolls  of  the  wife  of   i  cf  il 

6itkn,  that  by  a  singular  motion  of  tbr  lows 
lip  »he  could  raise  it  in  such  a  way  as  almu; 
to  cover  the  whole  of  tier  fa4«.     Mr  Colli 
Uackcnzie  has  cursorily  followed   out 
geographical  line  of  this  aingular  taut 
and  baa  found  that  It  could  Im  tracedl,  Tlth  ' 
very  few  breaks  from  Alaaka  (o  tbe 
of  Braiil 

Vedleloal  Plaiti.^ — The  pampbUA  i 
Charles  Mohr,  on  T>w  Mcjlidul  IHaiitt  ( 
Ahibama,  bt.  -t  of  the  ptanta,  with 

notei^  on  th^  'lUon  aad  ike  pvopar 

time  of  collecting  the  parte  oaad,  ooiOabe 
some  facta  of  interest  rc«pc«ti&g  Ihe  flora  ol 
the  State  and  tbe  home  of  lie  mrfMaal 
pUnta.  The  flora  of  Alab«ina  Indadn  i 
majority  of  the  plattta  boted  for  ibalr  : 
medial  ralae  which  are  found  bi  Ko 
Araerica  e«if*f  <*r  the  Bocky  Mon&ialna. 
plants  f  li^ig^  of  the  grettftcsa  !» 

portam  '  iiomr  prlncipaUf  In  tkt 

woodlands  of  dcti  i^  lr<e«e  is  ibe 

nonhnm   section  ■  --tatew    WUk  tt* 

enormous  decrease  of  the  forwn  srvtt  north 
of  the  Ohio  River  that  baa  lakaik  plae*  ilir 
Ing  the  laat  Ihirtj-flv*  yosM*  the  Mpyly  if 
en;        '  -  t.y  tbAl  tcnllorybM 

b,  lacRid.  TUiuitfweta 

eiit^ting  iu  tbv  uujrv  ticrated  rcgko*  df  lb* 
South  have  con»e«q*i»miHr  twi-n  iiwtiwl  •* 
WitliUi  thrpa«t  '  •»*  y»nf»  Xortfc 

Carvllna  baa  becc-Ti  -ict  nf  lh»  nwrt 

activa  trade  In  tbU  Una,  vhlob  b  fpndmJS^ 
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feitendiog  {arth«r  south,  und  opemUona 
ivc  bcea  aucecaafutl;  bepim  in  tbe  DorttierQ 
eotion  of  Alabama.  Thb  region  offcn  a 
pramiBing  field  for  tho  entcrprUe,  with  tho 
spectof  supplies  to  Uist  for  a  long  llmo  to 
omc  pHiiicularly  in  the  mount&iDoaa  and 
Flully  district^  cxlensirc  traeU,  untit  for  the 
cultiratioQ  of  the  ^il,  frill  probablj  rcmaiDf 

I  if  not  riolbuily  Interfered  with,  in  tbe  con- 
dition of  woodlaodj.  **  Thus  wo  find  the 
interest  of  the  healing  art  closcl/  connected 
vith  tho  queition  of  tho  preservation  of  the 
foresti  of  our  coontiy,  and  the  pharmacist 
should  feel  in  duty  bound  to  unite  bis  efforts 
with  those  who  are  already  strimg  to  secure 
this  irapurtaut  object." 


The  Doctrtne  of  Spirits  In  New  Gnlnea. 

—The  natives  of  British  New  Guinea,  ac- 
ooriiing  to  Mr.  IL  II.  Romilly.  believe  that 
human  appetites  remain  with  tlie  spirits  of 
their  deceased  friends,  just  as  if  the  body 
had  not  died  Hence  tho  spirit  must  be  kept 
mpplied  with  food  and  water  at  the  jn^ve 
and  in  the  acoudtomcd  haunts  uf  the  dead 
man.  But  if  he  has  been  killed  in  battle, 
the  bead  of  one  of  the  cnomy*B  tribe  or  race 
U  ioffident;  and  if  the  slayer  is  a  white 
man,  tbe  spirit  can  ht  appeased  by  payment 
in  goods.  They  regard  dreams  U3  voices 
from  the  land  of  spirits,  telling  them  whut 
to  do,  for  whom  to  work,  from  whom  to 
pluniier.  and  what  to  steal.  When  any  mis- 
chief befalls  a  place  where  a  white  man 
happens  tu  be^  tbe  blame  is  laid  upon  bis 
attendant  spirit,  aud  the  injury  must  be 
atoned  for— by  payment  if  he  is  a  friend, 
or  otherwise  if  not.  Certain  trees  are  sup- 
fio«ed  to  have  spirits,  for  which  a  port  of 
the  food  or  feasts  is  set  away.  It  is  DOt^y 
worthy  that  all  these  fcpirils  are  malignant, 
and  the  savages  do  not  seem  able  to  grasp 
the  Idea  of  a  beneficent  spirit.  They  have 
to  be  overcome  by  force  of  arms,  blessings, 
cursings,  but  are  most  effectively  dispelled 
by  fire.  Tliey  can  not  be  seen,  but  use  ar- 
rows «id  spears  when  they  are  vexed.  Sor- 
cerers are  guarded  against  by  wearing 
icharms,  tho  character  of  which  is  regulated 
Ian?ely  by  the  faney  of  tho  sorcerer  or  the 
purcha.-»er.  Sometimes  the  charm  is  a  bit  of 
bark,  sometimes  it  is  a  fantastically  worked 
crab^s  claw ;  but  great  faith  is  rcposod  in 
\s  potency. 


Lcpldoslrfiu.— The  Dipnoi^  one  of  th 
oldest  types  uf  water  animals,  arc  now  re^w^ 
resented  by  only  four  Bpeoles :  Lep'ulotirtn 
paradojo,  a  very  rare  species  inhabiltng  tho 
riTer  Amazon;  two  species  of  CVrafoc/iu  or 
Barramunda^  plentiful  in  certain  rivers  of 
Australia;  and  L.  annccf^rut,' which  is  tb« 
most  abundant,  being  found  throughout 
tropical  Africa.  The  lopitlotiircn,  or  "Afri- 
can mud-fish,"  has  a  somewhat  ccl-shaped 
lK)dy  and  four  limbs,  which  are  round  and 
taper  to  a  point,  being  the  simplest  form  of 
limb  known.  The  breathing-organs  consist 
of  both  gilla  and  lung-like  saod ;  the  skele- 
ton is  part  cartilage  and  part  bone ;  the  nos- 
trils, of  which  there  are  two  pairs,  ore  placed 
within  tho  opening  of  the  mouth.  It  is  the 
organ  of  smell  which  determines  that  the  Icpi- 
dosiren  is  a  fish  aud  not  a  reptile.  In  every 
fish  this  organ  is  a  short  sac  opening  only 
upon  tbe  outer  surface  of  the  l)ody ;  in  cveiy 
reptile  it  is  a  canal  with  both  an  external 
and  an  Internal  opening.  Though  lepido- 
sir^is  are  without  doubt  fishes,  they  spend 
a  considerable  part  of  tlieir  cxistcnoe  out  uf 
tbe  water,  as  they  inliabit  shallow  waters 
which  periodically  dry  up.  During  tho  dry 
season  they  inclose  tbemdclvea  In  balls  of 
clay,  whioh  are  lined  with  mucus,  and  have 
a  small  hole  at  caeb  end  to  admit  air.  In 
these  they  remain  torpid  until  llie  rains  refill 
their  pools.  Lepidosirens  attain  a  length  of 
from  three  to  six  feet ;  they  are  camirorous, 
feeding  oc  frogs,  flshce,  and  other  aquatic 
animals. 

Indian  Tribes  of  the  Amaion.— Of  tho 

Indian  tribes  of  th©  AmnTonian  river  Puriis, 
the  Pammarys  are  described  by  Dr,  P.  Ehron- 
reich  as  being  pure  water-men.  Most  of  tlieir 
life  IB  spent  In  their  canoes,  and  they  are 
conspicuous  by  a  peculiarity  nf  their  skin, 
which  Is  covered  with  black  and  white  spots 
that  cause  many  of  them  to  look  as  if  they 
were  dappled.  Tlie  samr  pkio  nffccti'm  ex- 
ists amonpr  other  tribes  of  the  weftem  Ama- 
xons,  and  is  very  mysterious.  The  Pamma- 
rys arc  industrious  collectors  of  caoutchouc 
and  copaivo,  and  have  provided  themselves 
with  many  European  articles  of  commerce. 
The  Jamamadis  make  their  homes  in  the  for- 
ests; are  without  a  knowledfire  of  navigation; 
are  clever  agriculturists;  avoid  tradi-  witli  the 
settlers,  and  »eldom  leave  their  dense  foresta. 
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they  are  ttUl  au  uncormptcd,  bospitablo,  1 
fran'K,  imturul  people.  Their  principal  wcap*  i 
on  Is  the  blow-pii)e.  diachargiiig  poii«oned  ar- 
rows. The  tuobt  important  uaiioo  ou  the  Pu- 
ma are  ibe  Ipurituu,  or  Cougili,  who  dwell 
io  DUTDcrou»  hordes,  under  difforeal  naucs, 
ill  tlie  hfad-watcr  rcgiona.  Tbej  are  a  proud, 
wurliko  ract',  of  riDdictivc  dUpositioa,  cun- 
ning, nniJ  trcacberoits.  Thiiy  arc  still  purt- 
ly  aiithropopliagous.  Domestic  aiumald  arc 
rarely  kept  anioog  Ibein;  tobacco  U  lakes 
03  snufT;  and  poisoQisl  wca[»oai  arc  gener- 
ally u«od.  In  the  region  of  the  source  of 
the  Rio  Aero  other  Indian  races  of  greiit  in- 
tiTtv«t  to  ctliDologiBlA  dwoll,  [»os9C!>aiug  richly 
carved  faut«  for  ceremoniea^  stonf  fibres,  and 
[j^ldolfl.  The  caoutchouc  trade,  with  its  rcck- 
idd  gains,  cxorcisca  a  tDO?>t  disastrous  effect 
upon  the  Iniltan.s;  ncTcrthe1i?s&,  that  element 
might  become  of  the  highest  importance  to 
thi:  immonfc  but  thinly  peopled  province  of 
the  Ama7J>D,  if  only  a  judieiou£i  and  conflci- 
cntiouB  tnratmi-'nt  was  adopted  aij  the  means 
of  bringing  the  aborigines  within  the  bounds 
of  civilization. 

The  Pallas  Cormorant.— Pallas^a  Cormo- 
.  rant,  or  the  great  epectacled  cormorant  (/Vio- 
t^V^rocorai.  jterxpiciUaiiu),  baa  gone  to  keep 
company  with  the  great  auk,  as  a  bird  that 
baa  become  extinct  within  the  last  forty  or 
fifty  ye«r«.  It  ia  bo  rare  In  collections  that 
only  four  epeciroenfl  are  known  tu  exist  in 
musoums,  no  one  has  itfl  eggs,  and  no  bones 
had  been  found  or  prepcrved  till  Mr.  Leon- 
hard  ^>t^'jncge^  collected  a  few  of  them  some 
years  ago  on  the  Commander  Ittlands.  It 
was  report«<I  very  Hbundant  on  Bering  Island 
by  Stellcr  in  1741,  «nd  the  only  malorial  for 
Pallas'*  description  of  it  was  derived  fr*>m  his 
observations.  The  upeciraenn  in  the  Briiiah, 
St.  Pelerehurg,  and  I-cyden  Museyme  vet-e 
oblained  from  a  povemor  of  Sliki,  and  these 
are  all  that  are  known  to  be  in  exlMcnoe, 
Several  pictures  of  tlie  bird  have  tteen  pulv 
lisbetl  Mr.  Sleineper  was  Informed  by  the 
nntivcji  nf  Poring  IMand  that  the  meat  of 
1  -;  wun  more  paUtabld  than  that  nf 

i  .  r*,  anJ  wfw  used  a«  rn<Ml  In  pn'f- 

crunci-  to  any  other  AceonlioK  t'*  Stellar. 
the  weight  of  the  cormoniut  varied  from 
twelve  to  fourteen  pouttds,  so  that  one  bird 
was  BtifHcicnt  fur  three  star^inc  men  of  rtis 
ehipwrocked  crew.    The  vftltw  «f  the  curauK 


rant  ts  food,  and  f  tj  «luggishaesa,  com 

to  its  cx-torraiDation.     Tlic  bones  f^ 

Mr.  Stejnegcr  hav«  be«D  eiomlned  itfi4  <U* 

dcribtsd  by  Vr.  Frederick  A.  Lucas ;  tad 

full  account  of  thexn,  with  the  history  of 

bird,  ia  given  in  a  reprint  from  U»*  pru««<il>^ 

ingH  of  the  National  Mueotuxi. 


m^ 

^ 


;fmlni>,  phtf«^_ 
irium,  nttrtf^l 


RcUtive  ibandanrf  •f  Ibf  flifmlftlHc* 
nenU. — Au  C6tiii>  >!«ua* 

dance  of  the  chem  itaofr 

pbere,  ocean,  and  that  part  uf  the  oniM  ot 
the  earth  which  is  aecculble,  has  heco  mad^^ 
by  Prof.  F.  W.  L'hirke.     Separata  calcula 
tions  are  made  for  the  atmo9pb«r»  mmI  i 
oeoan.     The  estimate  of  tb»  uuuaUimfai  < 
the  crufit  U  made  from  tln^  "     " 
aualyiK'S  of  volcanic   and  <: 
friim  difTerent  p1aoe«  of  the  Un  ■ 
and  Europe.     Averaging  the  who. 
thor    tiud:4   oxygen    ouustJtmlng    4;f'9|| 
cent;    silicon,   2i^'30   per   ecu! ;   atu 
720  per  cent ;  Iron,  fl*08  per  cent ;  ti 
3'&7  per   cent ;    and  aitcr   ibcac,  m  i 
inagDcsium,  tfodium,  poioasiuni,    bjdrojcvc;, 
tltauium,    oarbon,   vbtoriiie,  1in»aln^,  phw 
phoma,  manganese,  sulphur,  barium, 
gCD,  and  chromium.    Other  vuhstAncca  < 
stipposcd  to  tie  present  in  lea*  profiortiaaAfl 
than  five  or  pw  oenl 

The  most  f>v:  o  aKinat* 

Is  the  rrlaiive  ai>'  inn,  wUdi 

18  placed  before  p'  .anxai, and 

sulphur.  It  \i,  bowcTcr,  nrdy  %bmmi  tnm 
the  older  rocks;  is  almoat  nnirr-nallr  prB» 
cnt  in  Boila  and  clays;  and  ^>n»- 

tratcd  in  great  quantith**  in  •'-"  "(  iRM 
oro.  Having  no  very  ttriUnir  vhAnydeiiS- 
tics  and  bat  tittle  oomr..  i>u«tjuDa!.  U 

is  easily  ovrrlooketl,    i  a  f«ffid«r 

reputation  for  soarcHy  which  II  ducrt  not  il^ 
serve. 

The  SnniBU  of  RlllBt-aJara*— Th#  < 

oenl  to  the  aummlt  of  Kilima  njara,  t 
cut   moimlain  In  Afrits,  wm  aocnn 
by  Dr.  Ilaus  Meyer  Iti  Oetoliw,  IS 
bftw  of  the  ic«*-c«p  of  Kibo  WW 
18,210  fcft  tttwtv^  thii  aoi.    Tlwnf 


rode  I, 

Aconcii^ 

bonvycombod  to  a  d<pcb  of 
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set 


in  the  form  of  riltA,  teeth^  683ure9,  and  pinniu 
I  «lcA.   The  travelers  frequently  broke  Ihroogh 
far  AS  their  brcoAts^  with  on  alArminglj 
^  rapid  ditiiiuution  of  their  strength.     Reach- 
iug  the  summit  of  the  ridge,  tbej  fouud  the 
precipitous  walls  of  a  gigantic  crater  yawn- 
ing beueatb  them,  with  the  loftiest  elevations 
Sn  the  i^\y<k\tv  of  three  pinnacles  rising  above 
_tho  ice  on   Us  aonthem  brim.     These  thoy 
Llmly  and  fiystematically  climbed  one  after 
other.     The  central  pinnacle  readied  a 
•Ight  of  alxtut  10,700  feet,  overtopping  the 
hera  by  ftO  or  GO  feet.    Dr.  Meyer  was  ibe 
%tAi  to  tread  this  peak,  and  planted  the  Ger- 
flag  upon  it,  chnstening  it  Kaiser  Wil- 
Q*a  Peak.      The  diameter  of  the  crater 
neAAurod  about  6,500  feet,  and   Its  depth 
woa  about  000  feet     In  the  eouthem  por- 
tion tfae  wallft  uf  lava  were  of  an  a«h-gray  or 
Msldii^h-brown  color,  and  were  free  from  ice; 
in  its  northern  half  the  ice  sloped  dovnwird 
om  the  upper  brim  of  the  crater  in  terrocca^ 
onntng  blua  and   while  galleries  of  vary- 
[  steepness.    A  rounded  cone  of  eruption, 
composed  of  brown  ofihcs  and  lava,  rose  in 
the  northern  portion  of  the  crater  to  a  height 
l-^of  about  fi'K)  feet,  which  was  partly  covered 
|^B>y  the  more  than  usually  thick  sheet  of  ice 
^^wlrading  from   the  northern  brim  of  the 
^^HhBT.     The  large  crater  opened  westward 
^^int  wide  cleft,  through  which  the  melting 
water  nu  oflT,  and  the  ico  lying  upon  the 
western   part  of   the  crater  and  the  inner 
walls  issued  in  the  form  of  a  glacier. 

^H,  Artists  In  Bamble  Work.— Among  the 
^^biint  Oreeka  and  the  Dorthcm  Italians  of 
^^^^Wsance  days,  says  Prof.  G.  Altchison, 
lo  a  looturo  on  Decoration,  beauty  was 
adored.  Every  man  who  practiced  a  croft 
Wan  as  sure  of  fame,  if  he  followed  what  we 
now  call  a  humble  one,  as  If  he  followed  a 
noble  one,  provided  that  the  articles  he  made 
oould  be  endowed  with  beauty,  and  that  he 
pOMMWed  a  certain  high  degree  of  excellence. 
A  carpenter,  an  armorer,  a  potter,  a  gold- 
llmith,  a  lapidary,  or  a  bronxcr,  was  as  oer- 
Lin  to  be  fckmoos  a.s  a  sculptor,  a  fitatuary, 
pointer,  ur  an  architect,  **  We  nalurallj 
less  about  the  ancient  Greeks  than 
the  Italians,  though,  from  Socmtes 
botag  a  sculptor,  we  boar  something  of  the 
crafts,  ami  we  know  that  Phidias  was  not 
oolyft  sculplor  and  statuary, ...  but  worked 


also  In  ivory  and  gold.  The  great  Italioa 
artists  were  almost  ioTariably  craftsmen  aa 
well ;  in  fact,  had  begim  as  craftsmen  and 
had  learned  during  their  apprenticeship  prc- 
cisiua  in  the  use  of  tools  aud  in  workmau- 
ehip  as  well  as  prechtion  in  drawing  aiutJ 
modeling.  As  a  rule,  every  youth  wh 
wanted  to  be  a  painter,  sculptor,  or  archi- 
tect, woa  apprenticed  to  a  goldsmith.  Ilni- 
Delleschi,  31ichacl  Angelo,  and  Benvcnuto 
Cellini  were  all  brought  up  as  goldsmiths; 
ono  became  an  architect,  one  a  sculptor  and 
painter,  4nd  one  a  statuary  and  ific-sinkcr ; 
Ofairl&odaio  got  his  name  from  the  golden 
wreaths  he  mode,  and  Krancta  .  .  .  signed  j 
his  pictares  aa  a  goldsmith,  while  he  signcdl 
his  goldsmith's  work  a.«  a  painter,  and,  Uki 
the  French  artists  of  the  present  day,  thesi 
artist  craftsmen  were  often  excellent  shots 
and  swordsmen  as  well.  If  bo  can  invest 
the  article  he  works  at  with  the  highest 
form  of  beauty,  he  is  just  as  much  an  arlifit 
AS  be  who  paints  a  picture,  models  a  statue, 
or  designs  a  building." 

H«s§n.  IlfllprlB  and  Bakrr'S  Strvey  of 
Mfxiro. — Prof.  AuRolo  Ileilprin  and  Mr, 
Frank  C.  Baker  have  recently  returned  frona, 
ascieotiflc  expedition  to  Mexico,  which  they 
undertook  iu  February,  1890,  in  cvniiecli(tfl 
with  the  Academy  of  Natural  Sciences  of 
Philadelphia,  and  are  preparing  a  paper  ^v- 
ing  the  results  of  their  explorations.  It  ta 
represented  that  the  main  purpose  of  llie 
expedition — the  determination  of  the  physi- 
cal rdaiiona  of  the  Gulf  bonier — was  sue* 
cessfully  accomplished.  The  principal  toI- 
canoes — Orisaba,  Popocatepetl,  and  Utaod^ 
huatl — were  ascended ;  and  more 
measurements  than  have  been  made  befoi 
gave  Orlrjiba  as  the  highest  of  the  three,  at 
a  little  Ic99  than  eighteen  thou<«and  feet,  in- 
stead of  Fopocatepetl.  An  entirely  new  view 
is  taken  by  the  explorers  of  the  structure  of 
the  great  central  plateau.  Instead  of  being 
an  Integral  part  of  the  Cordllleroo  syvtem 
or  a  volcanic  output,  it  is  mostly  a  flooded 
expanse  of  lava  and  ash,  which  has  coTervd 
over  the  Crotaoeous  system  of  rocks  and 
mountains  that  conslittitc  a  nuctctis  to  the 
plateau.  Immense  deposits  of  fossiliferouS 
limestone,  manifestly  a  part  or  contlnuatii 
of  the  Cretaceous  system  of  the  United 
Statcj,  crop  out  around  th«  borders  of 
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iplale«ti,  aad  at  points  within  tlie  eaxno, 
capped  by  the  covering  of  Utd  and  ash. 
Tbe  explorations  of  Vaoatan  di<l  not  Icod 
fiuppot't  to  the  supposition  that  the  baukd 
bftvc  b(V*n  built  up  through  eimplc  organic 
ac<^retioti.  The  eridencea  of  roccni  uplift 
were  ahutidaut,  and  It  further  appcarud  that 
a  gradual  sabaidcnae  followed  the  elevation. 

Cfomf try  of  Aborij^nal  llonnd!. — In  his 

poper  on  the  Cirt-ular,  Square,  and  Octagonal 
Earthworks  of  Ohio,  Hr.  Gyrua  Tliunms  given 
the  rea uUa  of  rcccut  surveys  of  tho«e  worka, 
tTid  corrects  the  errors  into  which  Squier  and 
David  fell  in  ciaggcratiog  the  geometrical 
ofiouraoy  of  the  structurca.  The  cloae  ap- 
protimation  to  such  regulojity  in  certain  of 
the  Aiiuore  and  circular  workfi  \&  admitted 
u  beyond  question;  bat  none  of  thctn  ore 
perfect,  vbile  the  octagons  ore  lesa  regular. 
Tht'ir  characteriiilies  are  pronounced  eseen- 
tiallynhorigin.'il.  There  ia  nothing  in  them  or 
connected  with  them  coutrodictory  to  the 
theory  of  their  Indian  origin  except  it  be  the 
eingle  fact  that  a  few  of  them  approached 
very  nrorly  to  true  geometrical  figures.  It 
la  admitted  both  that  Indians  can  lay  out  true 
circle({  of  moderate  aize,  and  that  they  are 
leasable  nnn-  to  perform  many  things  which 
necessity  formerly  compelled  thera  in  prmo- 
tlcc.  No  valid  reason  can  be  proitenttrd  why 
Indians  taught  by  DeccSBity  and  pmcticc  could 
not  lay  off  by  the  eye  and  by  meana  at  liAud 
flgnrea  with  which  they  were  fa.raiUor  more 
correctly  than  the  white  man  without  Instnx- 
ntcnto. 

A»  lidlaa  Ball-Player^s  TrtlBlB|t«— As 

describt>d  by  Mr.  Jatn)?a  Mooncy,  the  train- 
Ing  of  the  Cherokee  ballplayers  include?  a 
conrws  of  preooutionnry  meosurea.  "Tbcy 
Itatbc  their  limbs  with  a  dectKtion  of  Tt- 
phroaia  Vir^;iniitna^  or  catgut,  In  order  to 
render  their  niuacles  tough  like  the  rootJ  of 
that  plant  They  bathe  themulTcs  with  a 
decoction  of  the  amoll  roah  {Junetu  itnuU), 
which  grows  by  the  roadaide,  hroauac  Its 
atntks  are  alwnya  erect  and  will  not  lie  flat 
upon  the  irround,  howcTer  much  they  may 
be  ^f  1  i  tniddcn  upon.    In  th«  aamo 

wnv  vrlth  a  decot-tion  t*f  th«'  »'ld 

,  or  the   iron>wood.    ' 
'    tlieac  trcca,  ffrcn  «  ■  i: 

dvwu,  ore   anpported   oad  kept  #rom   tbv 


ground  by  their  ■ 

^"^m 

thotnaelves  more  - 

tbenn^M 

with    the    touch 

xxm  9SoiA,  or 

Btor-gmfls,  or  wiiL  _ 

rto^ 


hark  of  a  hickory  tapllng  oMch  has  gn>wn 
up  from  a  log  that  hoa  faUea  ocrogs  b, 
bark  being  taken  frooi  the  Inru-l  thua 
duccd  in  the  sapling.    After  the  ftrBt  amt 
log  the  player  rondcm  himself  an  object 
terror  to  hifloppf  '  maka 

which  bos  been   ■  >  L^ 

aliamou.  Be  ruba  hi. 
to  moke  himself  8lipj» 
ruba  each  limb  down  uu 
hind  leg  of  a  turtle,  beca  i-.  ■-'. .  ^ 
animal  are  remarkably  atout.  Ha 
to  the  fihomon  to  conjurv  a  dangeratxa 
DOut  an  that  he  tuay  be  unable  to  le*  th# 
ball  in  Ita  flight,  or  may  dialocmta  i  vtM 
or  break  a  leg.  SomotfaiMa  Hut  ahaiBBi 
dnL«B  U[K)a  the  gr<.mnd  an  oruleaB  ISi^mv  of 
his  rirml  wiili  a  holo  where  th<?  h««ft  akoaM 
be.    Into  tliia  bole  he  dropx  '  '-^wia, 

eoTcra  them  vith  earth,  m.  upoa 

them,  and  thus  the  dreaded  rlral  la  dooracd, 
unless  (and  thi«  is  alivaya  tb'- 
his  own  shaman  baa  taken  pr> 
fiuch  a  reeule,  or  the  one  m  ^  m't--  Ln^i< 
chonii  ill  made  boa  rmdorcd  tlie 
unavailing  by  a  « iolatloQ  of  ion*  OM  oC 
Interminable  ndoa  of  ib«  ^talAMtA&** 
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Thia  medal  irm»  i-- 
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show  I 
and  of  ' 
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no  loQgv^r  < 
gardleaaof  < 

In  order  to 
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;<ur«tu>  tnfh  tt^ 
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IP'.-^b 


ilgrni 


ttai  bvoairal 


bubs  b 


rcovmcd  by  sbvut  vtghl  hoBulrMl 
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0  one  doctor  knew  the  namea  of  three 

red  itpocies.    Many  of  the  moat  common 

pfoots  and  brlgbtei^t  tiovrers  have  no  Chero- 
kee Dfttned  for  the  ladians  do  not  u»e  them 
for  food  a.  medicine.  Yet  their  country — 
the  niouDtaiu  M^non  of  western  North  Caro- 
Hqa — can  probably  farnish  two  thousand 
Ap<M*ie«  of  plants.     The  Indian  haa  no  ap- 

Sreciation  of  the  beauty  or  fragrance  of  a 
ower. 

Ah  extract  from  a  lecture  by  J.  Lewis 
Smith,  M.  D .  of  Belleme  Medical  CoUeee, 
on  Growing  P«n<>,  containa  some  very  valu- 
able cautions.  He  saya  the  paiaa  in  the 
limbs  experienced  by  many  children,  and 
attributed  to  rapid  growth,  are  very  com- 
monly ilight  atlftcka  of  inflammatory  rheuma- 
tism, a  dangerous  and  painful  diAcase  when 
occarring  in  an  adult. 

The  practice  of  cremation  in  place  of 
ordinary  burial  Is  making  steady  progress  in 
Paris,  in  spite  of  the  oppoaiiion  to  it  which 
exiatd  in  certain  quarters.  At  the  new  cre- 
matorium of  the  cemetery  '*  P<^re>Iarchalsc  " 
a  furnace  ia  in  operation  which  will  re- 
daoe  a  body  to  aahes  in  le^s  than  an  hour,  at 
a  ooAt  of  about  thirty  ccntA  for  fuel.  Since 
the  establishment  of  this  system  in  the 
French  capital  twelve  buudrud  unclaimed 
bodies  of  persons  who  have  died  in  hospitals 
have  been  thus  di#po»e<l  of,  besidofi  the 
bodies  of  three  hundred  of  the  well-to-do 
daases,  whoso  wishes  bare  been  thus  com- 
plied with. 

A  DKSCRrmoN  is  published  by  T.  H.  Lewis 
of  the  sculptured  6gure9  on  a  rock  of  the 
Potadam  sandstone  on  the  bank  of  the  Trem- 
nelean  River,  near  Trompelean,  Wisconsin. 
The  figures  consist  chiefly  of  representations 
of  the  hand  and  foot  many  times  repeated, 
crescent^hapcd  figures  called  canoes,  and 
what  appear*  to  be  n  fort.  They  are  cut 
very  smoothly  into  the  rock  to  the  depth  of 
from  a  quarter  of  an  inch  to  an  inch,  and 
are  in  perfect  preservation. 

A  viXTijRK  of  sixty  parts  of  chloride  of 
Bodium  and  forty  ptarts  of  cryolite  or  double 
flaoride  of  tiluminum  and  sodium  havinc 
been  melted  at  a  teraiwrdtnre  of  from  850 
to  1,100*  C,  was  submitted  to  electrolysis  by 
U.  Ulnet,  Metallic  aluminum  flowed  out  nf 
the  cathode,  which  was  in  charooaU  into  a 
crucible,  whence  it  was  extraete^l  at  the 
cloAe  of  the  operation.  The  author  pro- 
duced in  thli»  way,  in  twenty-four  hours,  6,260 
grains  of  metallic  aluminum. 

pRor.  AttTHra  Dot»el,  of  the  University 
of  Zurich,  snys  that  he  has  observed^  of  his 
students  in  botanic  microMxipy,  that  the  av- 
erage  of  those  from  America  drew  better 
tbaa  those  from  Europe  of  the  same  age  who 
V)\:.  '  ''h  them.  To  this  he  would  add 
t)i  nee  thai  in  America,  dtiriuc  the 

hu-t  :.--  j.^.irs.lbe  technique  of  reproduction 
hoa  mode  mure  progress  than  in  any  other 


part  of  the  world.  For  the  cavse  of  this 
excellence.  Prof.  Dodel  n*fera  to  the  method 
of  the  iodiruction  in  drawing  In  the  primaiy 
and  intermediate  schuols.  '*  It  will  not  be 
surprising,"  he  adds,  *'  if  this  vigilant  na- 
tion tiuaUy  sarpaasea  us,  and  also  puts  us  in 
the  phade  in  the  field  of  anifitic  painting  and 
sculpture.  Thi*  I  call  an  enjoyible  danger, 
and  greet  it  in  advance  in  the  interest  of  the 
general  welfare  of  humanity." 

Tub  commission  appointed  to  consider 
the  question  of  coal-waste  in  the  State  of 
Pcnniiylvania  has  sent  out  a  circular  of  in- 
quiries on  topics  relating  to  the  invc5tiga- 
tion  it  bos  undertaken.  The  questions  come 
under  three  categories,  of  Geological  and 
Statistical  Waste,  Waste  of  I^roducing  and 
Marketing,  and  Ltili/alion  cf  t'oal  Waste, 
I'nder  the  first  head  are  questions  reloting 
to  the  amount,  annual  production,  and  natu- 
ral wastes  of  the  coal-beds.  The  (ieccnd 
heading  includes  the  waste  incurred  in  pre- 
paring the  cofil  for  markrt,  the  amount  of 
culm,  etc  The  third  head  embraces  the 
Briquette  system  of  preparing  the  waste  for 
nse ;  the  appUanecs  by  which  it  is  utilized 
without  mecbanical  preparation ;  and  the 
gasifying  proocaeea  and  use  in  the  destruc- 
tion of  garbage  or  cremating  work,  and  in 
agricultural  experimentation. 

Mr.  Davto  p.  Tonp,  of  the  Smithsonian 
Institution,  boa  made  a  report  of  pn)gress  in 
an  invcstigstion  in  which  he  is  engaged  of 
the  varialioni  of  the  elumcnCs  of  terrestrial 
magnetism.  Since  the  demonstration  that 
the  direct  influence  nf  the  snn  and  the  mooa 
upon  the  earth,  oach  beinj*  considered  aa 
magnetn,  i^  inappreciable,  all  attempts  to 
construct  a  theory  of  terrestrial  macnctism 
have  been  confined  to  causi>s  within  the 
earth^s  atmosphere.  These  efforts — the  aim 
of  which  has  been  to  constitute  currents  by 
friction  In  the  earth's  crust,  or  in  the  at- 
mo>!iphere  by  changes  of  density  and  humid- 
ity— have  failed  to  uccuunt  for  the  periodic 
nature  of  the  phenomena.  Conseqtjenlly, 
the  Toat  masses  of  magnetic  obHcn'utiona 
already  accumulated  arc  unconnected  by  any 
proposed  combination  of  natural  laws.  It 
appears,  however,  that  one  cause  of  vital  im- 
portance has  been  omitted  from  the  ele- 
ments of  the  problem,  namely,  the  motion  of 
the  earth,  as  referred  to  the  ether  in  its 
neighborhood  ;  and  the  author  proposes  to 
boAc  an  explanation  of  terrestrial  magnetism 
upon  the  dynamic  elTectB  produced  by  the 
inductive  action  of  the  earth  in  its  motiona 
of  rotation  and  tran!«lation  through  fields  of 
force— or,  by  regarding  the  earth  aa  a  oo»- 
mical  dynamo. 

SoMR  new  and  remarkable  results  are  de- 
scribed by  M.  Friodcl  as  following  the  action 
of  alkalies  and  alkaline  silicates  on  mien  un- 
der the  double  itifluenee  of  water  and  ahiph 
temperature.  With  potiuh  and  the  brown 
znica  called  muecovhe,  numerous  crystals  of 
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npphiline  were  prepared — a  mineral  which 
bad  never  before  appeared  from  manipulation 
Itb  wftter.  Better  «iucceA«  waa  hnd  when 
da  iras  eubstttuted  for  potash;  and  iu  every 
a»e  a  product  of  simple  ami  fixed  eompaai- 
tinn  wftp  obtained.  Adiiing  n  rtuitabltt  pro- 
portiun  of  chloride  of  avxliiun,  s^wlnlito  was 
formed,  and  proved  to  be  of  defiiiitr  eompo- 
sition,  and  not,  as  Home  miULTalo;:n>*td  ho- 
lioTcd,  a  mixture  of  ncpbilliic  and  an  alkaline 
chloride.  With  mica  aatl  silicate  of  itotos^b 
irysiulUne  ortbose  feldspnr  was  dbtained, 
Ui,  with  a  fiintiller  proi>ortioii  of  hillcalcT 
uphigene.  The  iutcrvenliou  of  ehlorido 
or  ealciiiiu  determined  tho  crjuUUizAtion  of 
auortUite. 

In  view  of  the  greatir  augmented  demand 
for  camphor  for  the  dcw  us^^i  tltat  have  been 
found  for  it  in  the  art^^  friib  coiwcqtient  en- 
banccment  of  price,  it  ia  proposed  to  u(ie 
njiplttlinliuas  a  substitute  for  it  in  antimoth 
nppliL-n,tiuu?.  It  is  quite  as  effective  an  cam- 
phor, and  being  also  equally  volatile,  leaves 
DO  more  permanent  smell. 

Mr.  E.  T.  rn.*Pi.iv  lelln,  in  the  London 
Spectator,  how,  by  hypnotizing  her,  be  in- 
duced a  laying  hen,  whieli  hud  manifeiited 
no  dispOjjtioQ  in  that  direction,  to  idt  on  a 
sitting  of  eggs  Ull  Pcvcn  of  their  number 
were  batched  into  "healtbj,  happy  little 
chickens," 

RiscLPHiDK  of  oarbon  ia  recommended 
by  Mr.  A.  J.  Cook,  of  tlio  Michigan  State 
Agrioiiltural  ExjicrirucnC  Station,  aa  one  of 
tlie  vcr>'  best  insMjcticiJes.  It  bos  been  ased 
m'th  success  to  destroy  (be  phyllnxera  on  the 
prftpe-Wne;'  of  Frnni^c;  is  nppltod  to  the  i\ty 
Htniclion  of  pnurie-do^rs  in  the  West ;  and  has 
betn  ui^t'd  by  Mr.  (.'ook  with  gueoci'S  to  do- 
f  troy  anlii.  A  Bingle  dofte  in  t)ic  habitation 
of  the  animal,  or  in  an  aparlmeut,  Is  ut^uallj 
sufficient.  It  is  cicoe<lin(rly  roln»ilc.  and  it« 
▼apor  reaehes  everywhere.  Put  it  must  be 
UB«d  with  great  care,  for  the  vapor  is  very 
inBammablc  and  poisonou*^ ;  Ht  that  a  room 
in  which  it  is  used  must  be  well  nired  before 
one  enters  or  caxncs  a  light  into  it. 

A  coxsrDKttAaLX  portion  of  the  Second 
Annual  Upport  of  ilie  Maryland  .^7  *  '  i 
Experiment  fetation  i«d*'Vulet1  to  ! 

Tbe  record  of  lb*"  •■""  r-l" ■■•"'-  **  i;  1. 

I*  precodtd  by  .1  v  -tory 

of  the  tomato,  by  ■  mt. 

A  grirc  and  cajcj  method  for  drteroun- 
ing  whether  op  not  b  fabric  l»  "nil  wr»oI  •*  is 
given  in  the  Lancet.  TIds  \*  to  sopamte 
the  warp  from  the  woof,  and  to  hold  each  to 
a  flame.  Wool  burnft  Into  a  «hnpr1ciia  niaM. 
and  no  threads  can  be  tmccd  in  its  ash.  If 
removed  from  the  fire  t"  '  "  '. 

U  coascfl  to  bla«o;  c«)i: 

continuvj»  to  burn  Htiu..^ „  ..   .. 

tjuna  the  ahape  of  the  thread. 

A  BKT)wonD-Tai«.  ninety  feel  In  chtwm- 
f«rCDoe  and  ihirty-ihrcc  f«ci  in  djasiclcr,  is 


being  cut  for  the  Chica-  ''^r^u 

swtion  to  be  sent  In  <  .  i   bff 

feet  in  height  and  i.r.  cimflbf«t- ' 

ence,    and    will    n  fire    tliousairf 

pounds.     The  tree  1-  u.kih  aom  Uw  loffoti 
of  Tulare  County,  California. 
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C'lintun,  N.  V.,  died  July  luih,  ui  bin  »eTca«t' 
BOTcuth  year.     He  wai  a  naiive  of  SUswiei,  1 
and  had  been  in  iho  ohsrrv^^:  -lar. 

ship  more  ilmu  tbirly  year*  ibo 

discovuRT  of  forty-iteven  a*l. ;!'t 

diBcovery  in  that  line  Iwing  that  <  1    '^    ; 
thys,  in  August,  1H89.     Ho  wa*  chi'  i  <  :  '. 
party    which   observed  thv  total  vcb|i>e  ■<  ] 
the  BUQ  at  Des  Moines,  lo«&.  Augvt  TtJi.  | 
1860  ;  and  aUo  of  the  party   that  e*b*err«d 
tbe  tranfiU  xit  Vcnun  In   187-1   In  Nc«r  2Se«- 1 
land. 

CnARtr*  f<nan,  nn  eminent  Alaaliac  icn-  | 
dent  of  ^'  '^acli,  Juiy  flth, 

in  the  f<  &ge.     He  wa4  \ 

one  of  I'  -  '■■    ^ ^    ^'■ 

turt,  a?M 
that  joint 
liis  first  ipd<  ■ 
Many  of  hlsc'  . 
motters  of  sciciitilic  iutcuaL 

WcLLiAM  Kirairv  Pabckk,  an  eminent 
English  biolocif^tr  died  i^udtleiily  In  Oardiff, 
Wales,  July  Sd.  Ho  wa»  drawn  to  tliv  •ludy 
of  nature  and  to  experimenting  on  pUnlA 
and  auinulit  at  a  very  early  af;e ;  was  tbt 
atifl    -    '■'    "    '■  -      '    '-'■■-^•'-    '■■•pow 

(IN  .0^ 

COIL- -  'lal 
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foreign;  wof  usiteriu 

ProfesAor  at  r  'itrfMiast 

and  waf>  '*"•  ^erpM- 

ogyoftii  I^cwcnt. 

Twoofl'  HoloC7,it 
CardiiT  uud  iu  Utago,  Nc»  ZctUftud. 

^'liK    ilf'Hlh     i.«     11(1 

Ton 

Uni- 

sevcu  yearii.     lie  t. 

China  in  lAHO;  ai; 

csiod 

AaU. 


I 


I 


In  the  dora  m   tituisia  ami 


who  rMfTrtTr 


tiooa. 


INDEX  TO  VOLUME  XXXVH. 


TOt.  xxxm.— 63 


INDEX. 


ARTICLES   MASKED   WRH    AN   ABTSBISC   AJLB  ULITST&ATKD, 

Aber,  Mary  A1]tng.    Mothers  and  Natural  Science 788 

Advantages  of  Wild  Life,  8ome.    (Misc.) 867 

Agnosticism,  The  Affirmatire  Side  of.    J.  A.  Skilton:  with  Letters  from 

Herbert  Spencer,  T.  H.  Hnzley,  and  Lyman  Abbott 217  ' 

Agrioaltare  on  the  Flfuns.    (Corr.).    A.  E.  Harvey 122 

Alviella,  Count  Goblet  d*.    The  Migration  of  Symbols 671,  778 

American  Association,  The.    (Editor's  Table) 848 

Ancient  Dwellings  of  the  Rio  Yerde  Valley.*    £.  A.  Meams 745 

Ancient  Men  of  the  Potomac.    (Misc.) 670 

Animal  and  Plant  Lore.    IIL    Mrs.  F.  D.  Bergen , .  240 

Animals,  Kecognition  of  Pictures  by.     (Misc.) 420 

Antiquity  of  Man,  The,  and  Egyptology.    A,  D.  White 145 

"  "  and  Prehistoric  Archreology.    A.  D.  White. 289 

Apparatus-Making  in  Education.*    M.  0.  Wilson 845 

Architecture,  Utility  in.    B.  Ferree 202 

Arizona,  Mountains  of.     (Misc.) 667 

Art,  Fine,  in  the  Workshop.    (Misc.) 672 

Artists  in  Humble  Work,     (Misc.) 861 

Asphalt  in  Building  Oonstmction.    (Misc.) 716 

Association,  The  American.     (Misc.) 671 

Astronomy  on  Lake  Tanganyika.    (Misc.) 427 

Atkinson,  Edward.    Common  Sense  applied  to  the  Tariff  Question.. . . .  488,  691 

Atmospheric  Dust.    W.  Marcet 177 

Australasia,  Some  Natives  of.*    E.  Redus 607 

Avogadro.     (Misc.) 141 

Ball,  A  Little  Boys'  Game  with  a.    H.  J.  Philpott 660 

Barrier  Beaches  of  the  Atlantic  Coast.    F,  J.  H.  Merrill 786 

Beaman,  George  W,    Secondary  School  Programmes 48 

Beet-Sugar  in  Germany.    (Misc.) 480 

Bellamy,  Miss  Elizabeth  W.    A  Queer  Pet* 628 

Bergen,  Mrs.  Fanny  D.    Animal  and  Plant  Lore.    Ill 240 

Books  noticed : 

Abbot,  Francis  E.    The  Way  out  of  Agnosticism 416 

Allen,  Alexander  V.  G.    Jonathan  Edwards 129 

Allen,  Harrison.    A  Clinical  Study  of  the  Skull 660 

American  Society  of  Katnralists.    Records,  VoL  F,  Part  7 707 

Appleton,  John  H.    Laboratory  Year-Book 188 


866  INDEX. 

Books  noticed:  mm 

Arej,  Albert  L.    Laboratory  Kannal  of  Experimental  Physics 669 

Bainton,  George.    The  Art  of  Authorship 6W 

Barkan,  Loais.     How  to  preserve  Health 418 

Billings,  John  S.    The  National  Medical  Dictionary 130 

Blackmar,  Frank  W.    Spanish  Colonization  in  the  Soathwest 705 

*'  The  History  of  Federal  and  State  Aid  to  Higher 

Education  in  the  United  States 186 

Blozam,  Charles  L.     Chemistry :  Inorganic  and  Organic 660 

Bonham,  John  }L    Railway  Secrecy  and  Trusts 184 

Boole,  Mary.    Logic  taaght  by  Love 419 

Brace,  0.  Loring.    lie  Unknown  God 656 

Bray,  Henry  Truro.    The  Evolution  of  a  Life 185 

Brinton,  Daniel  G.    Essays  of  an  Americanist 418 

"  Etruscan  and  Libyan  Names 661 

*«  The  Cradle  of  the  Semites, 708 

Canadian  Institute.    Beport  of  the  Council  for  1888-'89 278 

Catalogue  of  Minerals,  for  sale  by  George  L.  English  &  Co 663 

Childs,  George  W.    Recollections  of  General  Grant : 855 

"  and  C.  H.  Leete.    Longman's  School  Geography  for 

North  America 850 

Chisholm,  George  G.     Handbook  of  Commercial  Geography 277 

Church,  A.  H.    The  Chemistry  of  Paints  and  Painting 659 

Commissioners   of  the   State   Reservation  at  Niagara.      Report  for 

1888-'89 708 

Constitutional  History  of  the  United  States,  as  seen  in  the  Development 

of  American  Law 134 

Cornell  University.    First  Annual  Report  of  the  Agricultural  Experiment 

Station,  1888 710 

"                     Second  Annual  Report  of  the  Agricultural  Experi- 
ment Station 421 

Crawley,  Edwin  S.    Elements  of  Plane  and  Spherical  Trigonometry 418 

Crocker,  Joseph  H.    Different  New  Testament  Views  of  Jesus 854 

Crookshank,  Edgar  M.     History  and  Pathology  of  Vaccination 275 

Dabney,  W.  D.     The  Public  Regulation  of  Railways 134 

Darwin,  Charles.    Journal  of  Researches  during  the  Voyage  of  H.  M.  S. 

Beagle 271 

Davis,  Eben  H.    The  Fourth  Reading-Book 421 

Dawson,  J.  William.     Handbook  of  Geology 416 

Dawson,  N.  H.  R.      Report   of   the  Commissioner  of  Education  for 

1887-'88 134 

Dudley,  William  L.    The  Nature  of  Amalgams 708 

Durham,  William.    Evolution,  Antiquity  of  Man,  Bacteria,  etc 659 

Eari,  A.  G.     The  Elements  of  Laboratory  Work 417 

Ebers,  Georg.    Joshua 6^1 

Ecker,  Alexander.    The  Anatomy  of  the  Frog 131 

Eckstein,  Ernst.    Nero 561 

Eimer,  G.  H.  T.     Organic  Evolution  as  the  Result  of  the  Inheritance  of 

Acquired  Characters 657 

Existence,  The,  of  a  Positive,  Constructive  Sid©  to  Free  Thought 561 

Ferreo,  Barr.    Primitive  Architecture 421 


INDEX.  867 

Books  notioed :  p^s, 

Fiske,  Amos  K.    Midnight  Talks  at  the  Oluh 566 

Fitch,  J.  Or.    Kotes  on  Amerioan  Schools  and  Training  OoUeges. 418 

Fontaine,  William  M.    The  Potomac  or  Toanger  Mesozoio  Flora 700 

Foster,  William  E.    References  to  the  Constitution  of  the  United  States.  661 

Fr6d6rjcq,  Paul.    The  Study  of  History  in  Germany  and  France 706 

Friese,  Philip  0.     Semitic  Philosophy 700 

FuUerton,  George  8.    On  Sameness  and  Identity 700 

Fyffo,  C.  A.     A  History  of  Modem  Europe.    Vol.  Ill 416 

Geddes,  Patrick,  and  J.  A.  Thomson.    The  Evolation  of  Sex 846 

Gilbert,  G.  K.    The  History  of  the  Niagara  River 420 

Goode,  G.  Brown.    The  Literary  Labors  of  Benjamin  Franklin 868 

"  Mnsenm  History  and  Mosenms  of  History 868 

"  Origin  of  the  National  Scientific  and  Ednoational 

Institutions  of  the  United  States 858 

Goodwin,  William  W.    Syntax  of  the  Moods  and  Tenses  of  the  Greek 

Verb *. 854 

Gould,  George  M.    A  New  Medical  Dictionary 416 

Griswold,  W.  M.    Directory  of  Writers  for  the  Literary  Press 663 

Grossmann,  Louis.    Maimonides. 700 

Guimps,  Roger  de.    Pestalozzi,  his  Life  and  Work 701 

Hackol,  Eduard.    The  True  Grasses 650 

Hale,  Horatio.    Manual  of  the  Oregon  Trade  Language,  or  Chinook 

Jargon 410 

Halsted,  Byron  D.    Rusts,  Smuts,  Ergots,  and  Rots. 707 

Hambleton,  G.  W.    The  Suppression  of  Consumption 710  - 

Heilpriu,  Angelo.    The  Bermuda  Islands 277 

Henshaw,  Samuel.    A  Bibliography  of  Amencaa  Economic  Entomology. 

Parts  1, 11,  and  IIL 560 

Hornaday,  William  T.    The  Extermination  of  the  Amerioan  Bison 276 

Howe,  Henry  M.    The  Metallurgy  of  Steel.     Vol.  1 846 

Howland,  George.    Practical  Hints  for  the  Teachers  of  Public  Schools. .  127 

Hyde,  E.  W.    Directional  Calculus 864 

Hubert,  Philip  G.,  Jr.    Liberty  and  a  Living 129 

Illinois,  University  of.    Bulletins  of  the  Agricultural  Experiment  Station.  560 

Iowa  Agricultural  Experiment  Station.     Bulletin  No.  7 185 

"    State  Board  of  Health.    Monthly  Bulletin 185 

Iowa,  State  University  ofl    Bulletin  from  the  Laboratories  of  Natural 

History 863 

James,  Edmund  J.  The  Federal  Constitution  of  Germany,  Translation  of.  708 
Johns  Hopkins  University.      Studies   in    the    Biological    Laboratory. 

Vol.  IV 868 

Jordan,  David  Starr.   A  Report  of  Explorations  in  the  Alleghany  Region.  420 
Journal  of  Morphology.    Vol.  Ill,  No.  3 868 

"         Physiology.    Vol.  XI,  Nos.  1,  2,  and  8 868 

Kansas  Academy  of  Science,  Transactions  of.     Vol.  11 418 

Kimball,  Arthur  L,    The  Physical  Properties  of  Gases 665 

Kuoflach,  Augustin.    Sound-English 410 

Kunz,  George  Frederick.    Gem?  and  Precious  Stones  of  North  America.  414 
l^^x^^^Jt  S.  P.    Report  of  the  Secretary  of  the  Smithsonian  Institntion 

for  1880 188 


Work.    VoLl.  \a%l 


Books  noticed : 

Lt^s  Arlbor  B.    The  \norototnist*s  Viwle-Mocnm. . , 

LosqavreuXf  Loo.    On  eome  Fosflil  KemmiLs 

McCook.  Ilonry  0.    Amerit?nn  Spiders  and  tlioir  ~ 
MoGill  Cuiverfitj,     CaJondnr  of  tbo  Faculty  of  '.  . , . , 

'*  The  Londiug  Facta  of  Atnoricau  liialory. . 

Maok,  Oharlefl  8.     Philosophy  in  IIomcDopathjr 

MackA/,  A.  H.    The  Fre«b*water  Sponges  of  Conndii  and  NawfoDod- 

lAud 

MaoQueftr/,  Howard.    The  EvoIutSou  of  Man  and  Christiauitjr . 

Mnnioguzza,  Poolo.     PhTeiognomy  and  Exprosaion 841 

HaaBaohaaettfi  Ag^rtoultunU  College.    Twentr-movonth  Anntuil  RopOf1b...lB 
*'  State  Agricnlturul  Experiment  Station.    lioport  for  IdtMt.  6(^ 

Mearns,  Edgar  A.     (ZoOlugicoJ  imd  B<.>taiiirfil  Papers). . . .  ^ ...  551 

Meteorological  Observations  ooado  on  Piko's  Peak. 1S| 

Meteorolo^'cal  Society,  New  Englfind,  OhRervatlona  of  tbe^  for  1888 la 

MiUer,  S.  A,     Nortli  Americnn  Geology  and  Paleontology, , , , STSi 

Milla,  E.  J.,  and  F.  J.  Rowan.     Fuel  and  ita  AppHoatioos 138 

Modem  Science  Erenyist IM 

Montgomery,  D.  H.     Heroio  Ballads. .  421 

Moorehead,  "Warren  K.    Fort  Ancient 27 

Myerovitcb,  M.    The  Ori^  of  Polar  Motion , 

National  ABSociation  of  Wool  Mannfnotnrers.    BnTlotin  for  Jinw^  18iM).  ^ 

Newberry,  John  9.     The  Palieozoic  Fisbca  of  North  Americft 

New  Jersey.     Report  of  the  State  Geologist  for  1889 6481 

Now  York.     Report  of  the  Stato  Boar<l  of  Cliarities  for  1889 .  SAQJ 

Nichols,  George  W.     Letters  from  Waldegrave  Cottage..  B$| 

Noel,  Edward.    Natnrol  Weights  and  Mciworea 4l| 

Odtrom,  Eurre  W.     Mtiseage  and  the  Original  Swedinb  Movementa li 

Owen,  Efl^iand.     A  Manual  of  Anatomy  for  Senior  Stodratv. 

P.,  G.  W.     American  WbUt  iUustrated.   

Panin,  Ivan.     Lectures  ou  Russian  Literature , 

Ptttt-on,  Simon  N,     The  Economic  BaKis  of  Protection 

Peokbam,  George  W.  and  Elizabeth  G.     Observationa  OQ  Scxttal  Select 

tion  in  Spiders  of  the  Family  Attid» 

Piatt,  Jamea.     Money , ,.  1S5 

LPoisone  and  their  Antidote*) » .  TOd 

F^oteat,  W.  L.    A  Tobe-building  Spid«r 6(B_ 

Powell,  J.  W.    Eighth  Annual  Report  of  the  Umlcd  tAXMlc*  (rcological 

Snrvoy 

*•  FlfUi  Annnol  Report  of   tLe   Bnrean   of  Ethnology, 

1868-'84 

Proetor,  Richard  A.    The  Students  Mm. 
Qnartorly  Review  of  the  Unitod  \'-  m  CltriM,, 

Rankin,  Francin  H.     Hygiene  of  •  

Remondino,  P.  0.     The  Marine  Climftto  of  the  8<Mithem  Califunkift 

Coast 

Report  of  the  Royal  Ootmni«ido&  on  th«  Mineral  BaMoroM  of  ' 
(Rihot,  Th.    TbeP-^ 
iicbnrdson,  B.  W, 
Klohardaon,  Rufoa  fi.    ^£fichiti«s  K^ainst  UtcMphoa. 


INDEX.  869 

Books  noticed :  paob 

Kidgway,  Robert  List  of  Birds  oolleoted  on  the  Islasd  of  Santa  Lucia,  etc.  420 

"  Review  of  the  Genoa  Sclemras 420 

"  "         "  »     Xiphocolaptes 420 

Salomons,  David.    Electric  Light  Installations  and  the  Management  of 

Accumulators 418 

Scheffel,  Joseph  Victor  von.    Ekkehard 661 

Sensenig,  David  M.    Numbers  Universalized. 417 

Shaffer,  Virginia  0.    How  to  remember  History 710 

Shnfeldt,  R.  W.    Remarks  upon  Extinct  Mammals  of  the  United  States.  279 

Sickels,  Ivin.    Exercises  in  Wood- Working 130 

Small,  Albion  W.    The  Be^nings  of  American  Nationality 705 

Smith,  Alexander.    Dreamthorpe. 708 

Spencer,  David  E.    Local  Government  in  Wisconsin 705 

Sterrett,  J.  MacBride.    Studies  in  HegeFs  Philosophy  of  Religion 657 

Strasburger,  £.    Handbook  of  Practical  Botany 276 

Stuart,  George  H.,  The  Life  of 709 

Sutton,  J.  B.    Evolution  and  Disease 849 

Thaxter,  Roland.    Fungicides 660 

Thayer,  William  R.    The  Best  Elizabethan  Plays 854 

Thornton,  John.    Advanced  Physiography 706 

Thurston,  Robert  H.    Heat  as  a  Form  of  Energy 851 

Tolstoi,  Leo.    The  Kreutzer  Sonata 710 

Thorpe,  T.  E.    A  Dictionary  of  Applied  Chemistry.    VoL  1 418 

United  States  Department  of  Agriculture.    Bulletin  No.  22 707 

»*  Fish  Commission.     Bulletin  for  1887 420 

"  Geological  Survey.     Bulletins  54,  65,  66,  and  57 700 

University  of  Iowa.    Bulletin  from  the  Laboratories  of  Natural  History.  278 

University  Studies 1 868 

Walker,  Francis  A.    First  Lessons  in  Political  Economy 127 

Ward,  Lester  F.    The  Course  of  Biologic  Evolution 706 

*^  The  Geographical  Distribution  of  Fossil  Plants 278 

Ward,  R.  H.    Plant  Organization 418 

Wells,  Roger,  Jr.,  and  John  W.  Kelly.    English  and  Eskimo  Vocabu- 
laries   708 

Wendel,  F.  O.  H.    History  of  Egypt 274 

Wentworth,  G.  A.    School  Algebra 708 

Wheelbarrow.    Articles  and  Discussions  on  the  Labor  Question. 849 

Wheeler,  George  M.    Report  upon  United  States  Geographical  Surveys. 

Vol.1 847 

Whiting,  Harold.    A  Short  Course  of  Experiments  in  Physical  Measure- 
ment.   Part  I 668 

Willard,  Frances  E.     Glimpses  of  Fifty  Years 702 

Wincbell,  N.  H.    Geological  and  Natural  History  Survey  of  Minnesota.. .  279 

Wolff,  Alfred  R.    The  Ventilation  of  Buildings 421 

Wood,  Alphonso.   Lessons  in  the  Strncture,  Life,  and  Growth  of  Plants.  278 

Yeo,  I.  Burney.    Food  in  Health  and  Disease. 416 

Young,  Charles  A.    The  Elements  of  Astronomy 181 

Zoe , 852 

Botanic  Gardens,  The,  at  Kew.    F.  A.  Femald. 106 

Botany,  Teaching  the  "New."    O^isc.) 424 


870  INDEX. 

MM 

Brain,  Centers  of  Ideation  in  the.*    B.  Hollander 614 

Bridge,  A  Papnan.    (Misc.) 671 

Brooks,  Margarette  W.    Insect  Pests  of  the  Honse* 888 

California  and  its  Mines.     (Misc.) , 866 

Canada,  The  Unexplored  Regions  of.    (Misc.) TIT 

Caprices  of  Soils.    (Misc.) 868 

Carlisle,  The  Lord  Bishop  of,    Wallace  on  "  Darwinism  " T6 

Cats  and  their  Friendships.*    W.  H.  Larrahee. 91 

Cements,  Natnral  and  Artificial.    L.  F.  Griffin 268 

Chemistry,  Who  sboold  Btndy.    (Misc.) 6T8 

Child,  Addison.    Vitiated  Moral  Teaching.    (Corr.) 408 

Chisholm,  George  G.    Commercial  Geography  of  South  America. 891 

Church,  The  Lights  of  the,  and  the  Light  of  Science.    T.  H.  Hnzlej 681 

Civic  Evolution,  The  Circle  of.    (Misc.) 666 

Clark,  The  late  Henry  James.    (Misc.) 188 

Claypole,  Mrs.  Katharine  B.    Recent  Gladal  Work  in  Europe 108 

Clayton,  H.  Helm.    Pablio  Schools  as  aftecting  Crime  and  Vice.    (Corr.) ...  1^ 

Cloud-Bursts.    (Misc.) 281 

Coflfee  in  Brazil.    (Misc.) 1^ 

Coffin-Nails.    (Misc.) 288 

Color,  Animal,  The  Uses  of.    E.  B.  Ponlton 688 

Commencement  Days,  Four.    (Misc.) 66T 

Corporation  Law,  Concerning.    A.  G.  Warner 828 

Cotton-Spinning  South  and  North.     H.  V.  Meigs, T98 

Crystallization  seen  in  the  Act    (Misc.) TIT 

m 

"Darwinism,"  Wallace  on.    The  Lord  Bishop  of  Carlisle T6 

Dawson,  Sir  William,  on  Evolution.     (Editor's  Table) 841 

Descartes,  Ren6,  Sketch  of.     (With  Portrait) 833 

Discovery,  The,  of  Invisible  Worids.     H.  J.  Klein 501 

Dishes,  Odd,  of  the  Olden  Time.     (Misc.) 284 

Doctors,  The  TJnselfishnesa  of.    (Misc.) 713 

Doctrine  of  Spirits  in  New  Guinea,  The.    (Misc.) 859 

Earth-Carving,  Nature's.     (Misc.) 423 

"Earthly  Tabernacle,"  The.    O.  T.  Miller 76$ 

Economics,  Practical.     (Editor's  Table) 123 

Education  and  Crime.     A.  W.  Gould 211 

Education,  Requisites  of  a  Real.     (Misc.) 569 

Ennis,  Jacob.     (Misc.) 137 

Evans,  E.  P.    King  Bomba's  Philosophical  Catechism 618 

Evolution  and  the  Distribution  of  Animals.     D.  S.  Jordan 313,  505 

Evolution  of  Chemical  Truth.    L.  Olivier 814 

Experimental  Methods,  Instruction  by.     (Misc.) 563 

Expert  Witness,  Position  of  the.    (Misc.) 428 

Fairies,  Slavonian.    F.  S.  Kraus 684 

Fall  of  Man,  The,  and  Anthropology.    A.  D.  White 67T,  T81 


INDEX.  %^^ 

rAam 

Fernald,  Fredexik  A.    Ancient  and  Modern  Ideas  of  Hell 489 

"                    Telpherage  in  Practical  Use* 882 

"                    The  Botanic  Gardens  at  Kew 106 

Ferree,  Barr.    Utility  in  Architecture 202 

Firing  Pottery-Kilns  by  Gas.     (Misc.) 857 

Fish.Hook,  Evolution  of  the.    (Misc.) 280 

Fiske,  John.    Edward  Livingston  Toumans :  the  Man  and  liis  Work 1 

Flax,  "Where,  is  Grown  and  Manafactared.    (Oorr.),    J.  J,  Menzies 409 

Flowers,  Observations  upon  Doubling  of.    B.  D.  Halsted 874 

Formation,  The,  of  a  Kew  Island.*    (Misc.) 718 

Fr6d6rioq,  L6on.    Sketch  of  Theodore  Schwann.    (With  Portrait) 267 

Gardening  Glasses  of  the  Missouri  Botanical  Garden.    (Misc.) 282 

Geography,  Oommercial,  of  South  America.    G.  G.  Chisholm 891 

Geological  Formations,  Interesting,  in  Kansas.    (Misc.) 666 

"        Survey  Work  in  Minnesota.     (Misc.) 428 

Geometry  of  Aboriginal  Moonds.    (Misc.) 862 

Geysera,  Soaping.     (Misc.) 139 

Glacial  Action,  Evidences  of^  in  Southeastern  Connecticut.*    D.  A.  Wells.. .  196 

"  "  in  Virginia.    (Oorr.).    F.  Minor 661 

Glacial  Work  in  Europe,  Recent.    Mrs.  K.  B.  Olaypole 108 

Glass- Worker,  In  the  Atelier  of  a.*    0.  H.  Henderson 167 

^ould,  A.  W.    Education  and  Grime 211 

Greenland  and  the  Greenlanders.*    E.  Redus 802 

Gri£Bn,.La  Roy  F.    Natural  and  Artificial  Cements 268 

Groff;  G.  G.    Sanitary  Work  in  Great  Disasters 469 

Hallucinations,  A  Census  of.    W.  James.    (Corr.) 409 

Halsted,  Byron  D.    Observations  upon  Doubling  of  Flowers 874 

Hammond,  William  A.    Sumptuary  Laws  and  their  Social  Influence 88 

Harvey,  A.  E.    Agriculture  on  the  Plains.    (Corr.) 123 

Hart,  Samuel.    Invisible  Assailants  of  Health 806 

Headaches,  The  Eyes  and.    (Misc.) 672 

Hell,  Ancient  and  Modern  Ideas  of,     F.  A.  Femald 489 

Henderson,  0.  Hanford.    In  the  Atelier  of  a  Glass- Worker* 167 

Henshaw  Henry  W.    Missions  and  Mission  Indians  of  California* 466 

Heredity,  Human.    J.  H.  Stoller 869 

Hill,  David  J.    President  Hill's  Defense.    (Corr.) 266 

Hollander,  Bernard.    Centers  of  Ideation  in  the  Brain* 614 

Honey,  Artificial,  and  Manufactured  Science.    A.  Pringle 70 

Horses,  Wild.*    E.  L.  Trouessart 626 

Huntington,  Oliver  W.    A  Talk  about  Meteorites 866 

Haxley,  Thomas  Henry.      The  Lights  of  the  Church  and  the  Light  of 
Science 681 

lies,  George.    Sketch  of  Thomas  Corwin  MendenhalL    (With  Portrait) 690 

Indian,  American,  Origin  of  the.    (Misc.) 716 

Indian  Ball-Player's  Training,  An.    (Misa) 863 

Indian  Tribes  of  the  Amazon.    (Misa) 869 


872  INDEX. 

MM 

Insanity,  Oanees  of.    (Misc.) 18$ 

Insect  Posts  of  the  House.*    M,  W.  Brooks 838 

Inventions,  Half  a  Century  of.    (Misc.) 428 

Invisible  Assailants  of  Health.    8.  Hart 805 

Irrigation  in  China.    Toheng  Sa  Tong. 881 

James,  William.    A  Census  of  Hallucination.    (Corr.) 409 

Jameson,  Charles  Davis.    The  Suspension  Bridge.    (Corr.) 867 

Jordan,  David  Starr.    Evolution  and  the  Distribution  of  Animals 813,  606 

Justice,  On.    Herbert  Spencer. 19,  188 

Klein,  Hermann  J.    The  Discovery  of  Invisible  Worlds 601 

Koenig,  Rudolph,  Sketch  of.    (With  Portrait.)    W.  L.  Stevens 645 

Eraus,  Friedrich  S.    Slavonian  Fairies 684 

Land  Values,  Natural  Guides  to.    (Misc.) 283 

Lands,  Rights  on  other  Men's.     (Misc.) 139 

Larrabee,  William  H,    Cats  and  their  Friendships* 91 

Laundry,  Science  in  the.     (Misc.) 428 

Law,  Judge-made.    (Misc.) 666 

Lepidosirens.     (Misc.). 859 

Lias,  Brau  de  St.  Pol.    Tin  and  its  Native  Land* 233 

Lightning  Shock,  Treatment  of.    (Misc.) 281 

Liquor  Laws  not  Sumptuary.    G.  F.  Magoun 768 

McCook,  Henry  C.    The  Strength  of  Spiders  and  Spider-Webs  * 41 

Magnetism,  Local,  and  Geological  Structure.    (Misc.) 578 

Miigoun,  George  F.    Liquor  Laws  not  Sumptuary 768 

Malaria,  Trees  and.     (Misc.) 285 

Manatee,  Habits  of  the.     (Misc.) 284 

Manual  Training,  The  Educational  Value  of.     (Misc.) 138 

Marcet,  William.     Atmospheric  Dust 177 

Marital  Customs,  Primitive.     (Misc.) 570 

Marriage  Ages  in  England.    (Misc.) 573 

Maury,  Matthew  Fontaine,  Sketch  of.    (With  Portrait) 400 

Meams,  Edgar  A.     Ancient  Dwellings  of  the  Rio  Verde  Valley* 745 

Medicinal  Plants.     (Misc.) S-'id 

Meigs,  Henry  V.     Cotton-Spinning  South  and  North 798 

Meigs,  William  M.     The  Mysterious  Music  of  Pascagoula.    (Corr.) 410 

Mendenhall,  Thomas  Corwin,  Sketch  of.     (With  Portrait.)    G.  lies 61*0 

Mendenhall,  T.  C,  The  Education  of.     (Editor's  Table) 698 

Mental  Strain.     C.  Richct 485 

Menzies,  J.  J.     Where  Flax  is  Grown  and  Manufactured.     (Corr.). 409 

Mercury,  Sc^es  on  the  Planet.     G.  V.  Schiaparelli 64 

Merrill,  Frederick  J.  H,     Barrier  Beaches  of  the  Atlantic  Coast 736 

Mesozoic  Atlantic  Coast  Region,  The.     (Misc.) 140 

Meteorites,  A  Talk  about.    O.  W.  Huntington 366 

Mexico,  Messrs.  Heilprin  and  Baker's  Survey  of.    (Misc.). 861 

Microscopic  Structure  of  Stone.    (Misc.) 716 


INDEX.  873 

TAQM 

Miller,  Olive  Tborne.    The  "  Earthly  Tabernacle " 763 

Minor,  Francis.    Evidences  of  Glacial  Action  in  Virginia.    (Corr.) 651 

Missions  and  Mission  Indians  of  California.*    H.  W.  Henshaw 465 

Moral  Issue,  A.    (Editor's  Table) 410 

Moral  Teaching,  Vitiated,    (Oorr.).    Addison  Child 408 

Mosquito  Pest,  Can  the,  be  mitigated  ? 679 

Mosquitoes,  Dragon-Flies  and.     (Misc.) 714 

Monads  of  the  Mississippi  Basin.    (Misc.) 564 

Mothers  and  Natural  Science.    M.  A.  Aber 788 

Mooth-slitting  Botocudos,  The.    (Misc.) 858 

Museum  of  the  University  of  Pennsylvania.    (Misc.) 288 

Musical  Sense,  The,  in  Animals  and  Men.    A.  Weismann 852 

Musical  Visions.    (Misc.) 573 

"  Kampa  Image,"  The  Genuineness  of  the.    (Misc.) 718 

Kew  Chapters  in  the  Warfare  of  Science.    A.  D.  White 145,  289,  577,  721 

New  Guinea,  Some  People  of.    (Misc.) 716 

Nitrogen,  Atmospheric,  as  Food  for  Plants.    (Misc.) 142 

Notes 148,  286,  480,  574,  718,  862 

Nursing  as  agunst  Artificial  Feeding.    (Misc.) 668 

Obitnary  Notes 144,  287,  482,  576,  720,  864 

Object-Stadies  in  Botany.     (Misa) 142 

Olives  and  their  Oil.     (Misc.) 141 

Olivier,  Louis.    The  Evolution  of  Chemical  Truth 814 

Ordeal  by  chewing  Rice,  The.    (Misc.) 427 

Palffiolithic  Implements  in  the  United  States.    (Misc ) 425 

Pallas  Cormorant,  The.    (Misc.) 860 

Pascagonla,  The  Mysterious  Music  of.    (Corr.).    W.  M.  Meigs 410 

Pasteur's  Anti-Rabic  Treatment,  Results  of.     (Misc.) 716 

Peruvian  Cloths,  Ancient.    (Misc.) .• 568 

Pet,  A  Queer.*    E.  W.  Bellamy 628 

Philosophical  Catechism,  King  Bomba's.    E.  P.  Evans 618 

Philpott,  Henry  J.     A  Little  Boys*  Game  with  a  Ball 650 

Pike,  Voracity  of  a.    (Misc.) 427 

Pine  Belt  of  New  Jersey,  The.     (Misc.) 858 

Poisoned  Arrows,  The  Nature  of.     (Misc.) 140 

Poulton,  Edward  B.    The  Uses  of  Animal  Color 688 

Pringle,  Allen.    Artificial  Honey  and  Manufactured  Science 70 

Prohibition  Laws  of  Iowa,  The.    (Corr.).    J.  H.  Trewin 651 

Puma,  Taming  The.    (Misc.) 429 

Pygmies,  The  African.    A.  Werner 658 

Rabies,  Tests  and  Charactensttcs  of.    (Misc.) 666 

Reclus,  Elis^e,  Greenland  and  the  Greenlanders* 802 

"  Some  Natives  of  Australasia* 607 

Relative  Abundance  of  the  Chemical  Elements.    (Misc.) 860 

Religion,  Why  so  many  Definitions  of  ?    F.  N.  Riale 848 


874  Jl^DEX. 

Kiale,  Frank  N.    Why  so  many  Definitions  of  Beligion  ? 848 

Bice  and  its  Oaltare.    L.  W.  Robarts 827 

Richet,  Charles.    Mental  Strain 485 

Sanitary  Work  in  Great  Disasters.     G.  G.  Groff 459 

Sohiaparelli,  G.  V.    Scenes  on  the  Planet  Mercury 64 

School,  Secondary,  Programmes.    G.  W,  Beaman 48 

Schools,  Public,  as  affecting  Crime  and  Vice.    (Oorr.).    H.  n.  Clayton 128 

Schoolcraft,  Henry  R.,  Sketch  of.     (With  Portrait) 118 

Schwann,  Theodor,  Sketch  of.    (With  Portrait.)    L,  Fr6d6ricq 257 

Science  and  Poetry.     (Misc.) 426 

Science  in  Iowa.    (Misc.) 712 

Scientific  Association,  The  Australasian.     (Misc.) 564 

Scientific  Missions  in  the  Olden  Time.    (Misc.) 669 

Scott,  Robert  H.    Thunder-Storms 538 

Sharing  of  Earnings.     (Misc.) 425 

Skilton,  James  A.    The  Affirmative  Side  of  Agnosticism 217 

Slag,  Uses  of.     (Misc.) 712 

Soda  Salts  in  Arizona.     (Misc.) 286 

Spencer,  Herbert.     On  Jastice 19,  183 

Spencer,  Does  Mr.,  inculcate  Selfishness  1    (Editor's  Table). 267 

Spencer's,  (Mr.)  Place  in  Philosophy.    (Editor's  Table) 561 

Spiders  and  Spider- Webs,  The  Strength  of.*    H.  0.  McCook 41 

Squirrel,  An  Arizona.     (Misc.) 564 

Statcn  Island,  Contributions  to  the  Geology  of.    (Misc.) 142 

Stevens,  W.  Le  Oonte.    Sketch  of  Rudolph  Koenig.    (With  Portrait) 545 

Stoller,  James  H.    Human  Heredity 359 

Summer  Courses  at  Harvard,     (Misc.) 423 

Summit  of  Kiliraa-njaro,  The.    (Misc.) 800 

Sumptuary  Laws  and  their  Social  Influence.     W.  A.  Hammond 33 

Suspension  Bridge,  The.     (Corr.).     C.  D.  Jameson 267 

Symbols,  The  Migration  of.     Count  G.  d'AlvioUa 671,  778 

Tariff  Legislation.     (Editor's  Tabic) 'fiOO 

Tariff  Question,  Common  Sense  applied  to  the.    E.  Atkinson 4*>3,  SlU 

Tcheng  Ki  Tong.     Irrigation  in  China ^21 

Telphernge  in  Practical  Use.*    F.  A.  Fernald 3*?3 

Thunder-storms.     R.  H.  Scott 5S8 

Tin  and  its  Xative  Land  *    B.  do  St.  P.  Lias 233 

Torres  Strait,  IIo]y  Things  and  Toys  from.     (Misc.) 286 

Towers,  Leaning.     (Misc.) 424 

Training  in  Realities.     (Editor's  Table) 125 

Trewiu,  James  11.     The  Prohibition  Laws  of  Iowa.     (Corr.) 551 

Trouessart,  Edouard  L.    Wild  Horses* 026 

University,  The  Work  of  a  Complete  State.     (Misc.) 567 

Voice-Figures  on  Glass.     (Misc.) 429 

Walking-sticks  and  Umbrella-Handles.    (Misc.) 7U 


INDEX.  875 

WallB  and  Ceilings,  Healthful.    (Miao.) 578 

Warfare,  Sabmarine,  Antiqaity  of.    (Misc.) 426 

Warner,  Amos  G.    Concerning  Corporation  Lav 828 

Water-Supply,  The,  of  Memphis.    (Misc.) 711 

Woismann,  August.     The  Musical  Sense  in  Animals  and  Man 852 

Wells,  David  A.    Evidences  of  Glacial  Action  in  Southeastern  Connecticnt*.  19d 

Werner,  A.    The  African  Pygmies. 668 

White,  Andrew  B.    The  Antiquity  of  Mtm  and  Egyptology 145 

"                  The  Antiquity  of  Man  and  Prehistoric  Archaology 289 

«  The  Fall  of  Man  and  Anthropology 677,  721 

Wilson,  M.  C.    Apparatus-Making  in  Education* 845 

Youmans,  Edward  Livingston :  the  Man  and  bis  Work.    John  Fiske 1 


END  OF  VOL.  ZXZTII. 


\i 


CLICK 

SEP  1 4 1967 
NYPL 


